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The development of oxy-acetylene welding has ‘enabled 


Uncle Sam’: 


schedules for 


“TORCHWE 


are play ing a conspicuous part in The secret of their higher efheiency lies 
this vitally important work in the perfect gas mixture and equal 
pressure on both gases. They don't flash 
ve ee don't g° out. They cause no delays at 
‘Torchweld” Welding Torch and iny stage of the work. They save time 
‘Torchweld’ Cutting Torch speed that other torches would “kill.” Light 
up by functioning efficiently and stead in weight therefore easier to handle in 4 
ily, with none of the difficulties incident 11] positions. More economical too 
to the use of the ordinary torch hey use less fuel gas and oxygen. 
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“Torchweld” Torches. 


Send us your inquiry today. 


Ask Our Advice on Welding Problems. 


TORCHWELD EQUIPMENT Co. 
230 North Carpenter Street, Chicago 


Manufacturers of High Grade 
Welding Materials, 


Welding and Cutting Equipments, 
Fluxes, Supplies and Accessories 
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UR intensely interesting supply catalogue and text 

book describes fifteen different sorts of FILLER 
RODS—all made to meet our own laboratory specifica- 
tions and tests covering every quality and factor of 
chemical composition. Ihe same booklet describes six 
different fluxes—as scientifically made as the rods. 


The selection of the right rod and right flux for 
each application is always one of the big factors in the 
success of the weld. 

The surest and quickest way to solve the problem 1s to see that your 


welders are using genuine Oxweld Supplies in accordance with the 
advice and instruction of our Field Service Department experts. 


We guarantee Oxweld supplies, when used by competent welders, 
to give better results than any others known to the art. 


Write for Oxweld Supply Catalog No. 3 





The Oxweld Acetylene Company 


Newark, N. J. Chicago . Los Angeles 


World’s Largest Makers of Oxy-Acetylene 
Apparatus and Supplies 








Selecting the 
Filler for the 
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MILBURN APPARATus | | One Man Preheater 


) 


in connection with your Welding ‘Vorch. Re- 
Milburn mixing principle produces best work with duce the 


Ss welding time and cut the oxygen 

minimum gas, and no flash backs, burnt tips, or other ‘ar ge. eae ' ee wets 
ee and acetylene bills me than half and turn 

annoyances. 

Exceptionally durable construction of torches insures out better work 
long, satisfactory service. Regulators dependable and 
free from valve, diaphragm and gauge -oubles Send for New Book No. 93W 

Ask for Catalogue No. 35 ‘“‘Welding-Brazing at Least Cost”’ 

The Alexander Milburn Company HAUCK MFG. CO., BROOKLYN, N. Y. 
Baltimore, Maryland 

















EFFICIENCY of a weld not only de- THE 


pends on the manner in which it is exe te _ 
cuted, but also on the grade and amount a 


of material used. 


In view of this, our engineers have de- 
veloped the highest grade of various 
welding materials known to the art. 


OXWELD RODS are furnished in 








convenient packages and are made for It is a well established fact that the “torch” is the most 
. important unit of an oxy-acetylene welding and cutting 
every class of material that can be welded, caaieneet 

whether it be copper, brass, aluminum, The K-G Torch has a reputation in the trade which 
steel, | high carb h " speaks for itself. We will gladly demonstrate the torch 
steel, low or high carbon, chrome vana- at any time and we guarantee it to be equal to any and 
: : } . better than most on the. market today. Finally, the 

dium or ordinary steel castings. price will leave no argument open. 
] ° . : The Complete K-G Welding and Cutting Equipmert 
We maintain a complete staff of ex is in every detail as reliable and efficient as the K-G 
perts qualified to handle and supervise beat ot ' og ipplies are guaranteed to be the high- 


; all li 
sles lines of work. Torches, Regulators, Hose, Gloves, Gauges, Goggles, 


Welding Rods, Wire and Flux, Oxygen, 


Oxweld Railroad Service Acetylene and Blau Gas. 


Company K-G Welding & Cutting Co. 


— CHICAGO NEW YORK (INCORPORATED ) 





556 West 34th St., NEW YORK CITY 





























Buyers’ Index 


Readers of ‘Che Welding Ongineer will find this index to contain the 


most accurate information obtainable relating to welding 1. sean and 
supplies. ‘he advertising section includes the principal manufacturers 


of the United States. 





ACETYLENE (Compressed in Cylinders) 


Commercial Acetylene Welding Co 
The Prest-O-Lite Co., Inc. 
Universal Oxygen Co 
ACETYLENE CYLINDERS 
ACETYLENE GENERATORS 
Air Reduction Sales Co 
Bermo Supply Co 
Davis-Bournonvillie Co 
The Harris Calorific Co 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine ‘‘o 
ALUMINUM FILLER RODS 
Air Reduction Sales Co 
American Welding Co 
Rermo Supply Co 
Lurdett Oxygen Co 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co 
Hauck Mfg. Co 
Oxweld Acetylene Co 
The Prest-O-Lite Co 
Superior Oxy-Acetylene Mach. Co 
United States Welding Co 
Universal Oxygen Co 
ALUMINUM FLUX 
Air Reduction Sales Co 
American Welding Co 
Kermo Supply Co 
Burdett Oxygen Co 
Cortland Welding Compound Co 
Davis-Kournonviile Co 
The Imperial Brass Mfg. Co 
Hauck Mfg. Co 
Morey Flux & Chemical Co 
Oxweld Acetylene Co 
The Prest-O-Lite Co. 
Superior Oxv-Acetylene Machine “o 
Torchweld Equipment Co 
United States Welding Co 
Universal Oxygen Co 
ALUMINUM SOLDER 
Air Reduction — Co 
Burdett Oxy 
ANNEALING rt "RNAC FS 
Buffalo Dental Mfg. Co 
Universal Oxygen Co 
APRONS (Asbestos) 
ASBESTOS GLOVES 
Air Reduction Sales Co 
Burdett Oxygen Co 
ASBESTOS SHEET PAPER 
Air Reduction Sales Co 
Burdett Oxygen Co. 
Davis-Bournonville Co 
Oxweld Acetylene Co 
Superior Oxy-Acetylene Machine ('‘o 
United States Welding Co 
Universal Oxygen Co 
BLOW TORCHES (Acetylene) 
Air Reduction Sales Co 
American Welding Co 
Bermo Supply Co 
Burdett Oxygen Co 
pag Dental Mfg. Co 
eth-Lindsay Co 
ad h ute Co 
The Alexander Milburn Co 
The Prest-O-Lite Co 
rerchweld Equipment Co 
BOOKS (Relating to Welding) 
The Welding Engineer 
P. F. Willis 
BRASS AND BRONZE FLUX 
Air Reduction Sales Co, 
American Welding Co 
Ampceo Rolling Mills Corp 
Burdett Oxygen Co 
Cortland Welding Compound C 
Hauck Mfg. Co 
Bermo Supply Co 
Davis-Bournonville Co 
The Imperial Brass Mfg Co 
United States Welding Co 
Oxweld Acetylene Ca, 
The Prest-O-Lite wo. 
Supertor Oxv-Acetylene Machine Co 
Torchweld Equipment Co 
Universal Oxygen Co 
BRASS SPELTER WIRE 
Air Reduction Sales Co 
Burdett Oxygen Co. 4 
Universal Oxygen Co 


BRAZING OUTFITS 
Alger Supply Co. 
Buffalo Dental Mfg. Co 
Hauck Mfg. Co 
superior Oxy-Acetylene Machine Co 
BRONZE FILLER RODS 
Air Reduction Sales Co 
Ampco Rolling Mills Corp 
Burdett Oxygen Co. 
Hauck Mfg. Co 
germo Supply Co. 
Davis-Bournonville Co 
The Imperial Brass Mfg. Co 
Oxweld Acetylene Co 
Superior Oxy-Acetylene Machine Co 
United States Welding Co 
Universal Oxygen Co. 


BUTT WELDERS (Electric Resistance) 
Thomson Electric Welding to 
CARBIDE (Calcium) 
Canada Carbide Sales Co. 
Union Carbide Sales Co. 


CARBO CUTTING AND WELDING 
APPARATUS 
Carbo-Hydrogen Co. of America 

CARBO-HYDROGEN 
Carbo-Hydrogen Co. of America 

CARBON (Blocks, Paste, Etc.) 
Nutional Carbon Co. 

CARBON REMOVING TORCHES 
Air Reduction Sales Co 
American Welding Co 
Burdett Oxygen Co. 

Bermo Supply Co, 
Davis-Bournonville Co 

The Evleth-Lindsay Co 

The Harris Calorific Co. 
Henderson-Willis Welding & Cutting Co 
The Imperial Brass Mfg. Co 
Messer Mfg. Co. 

The Alexander Milburn Co 
Oxweld Acetylene Co. 

The Prest-O-Lite Co., Inc 
Superior Oxy-Acetylene Mach. Co 
Universal Oxygen Co 

CAST IRON FILLER RODS AND FLUX 
Air Reduction Sales Co. 

American Welding Co 
Bermo Supply Co. 
3urdett Oxygen Co 
Rierman-Everett Fdy. Co 
Cortland Welding Compound Co 
Davis-Bournonviile Cu. 

Hauck Mfg. Co 

The Imperial Brass Mfg Ce 
Oxweld Acetylene Co 

The Prest-O-Lite Co. 

Superior Oxy-Acetylene Machine ('o 
United States Welding Co 
Universal Oxygen Co 

CRANES (Portable) 

ELECTRIC ARC WELDING OUTFITS 
The Lincoln Electric Co 
Westinghouse Electric & Mfg. Co 
General Electric Co 

ELECTROLYTIC OXYGEN PLANTS 

Air Reduction Sales Co. 
Burdett Oxygen Co. 
International Oxygen Co 
Universal Oxygen Co. 

FILLER RODS (Aluminum) 
Air Reduction Sales Co. 
American Welding Co 
Bierman-Everett Fdy. Co 
Burdett Oxygen Co. 

Hauck Mfg. Co 
United States Welding Co 
The Prest-O-Lite Co 

FILLER RODS (Swedish Iron) 
Air Reduction Sales Co 
American Welding Co 
3ierman-Everett Fdy. Co 
Burdett Oxygen Co 
Bermo Supply Co. 
Davis-Bournonville Co 
Hauck Mfg. Co. 

The Imperial Brass Mfg. Co 
Oxweld Acetylene Co. 

The Prest-O-Lite Co. 

Superior Oxy-Acetylene Machine Co 
Steel Sales Corp. 

Universal Oxygen Co 

Vulcan Process Co 


FILLER RODS (Tobin Bronze) 
Air Reduction Sales Co 
American Welding Co 
3urdett Oxygen Co. 

Kermo Supply Co 

Bierman-Everett Fdy. Co 
Davis-Bournonville Co 

The Imperial Brass Mfg. Co 
Oxweld Acetylene Co 

The Prest-O-Lite Co 

Superior Oxy-Acetylene Machine Co 
Steel Sales Corp 

United States Welding Co 
Universal Oxygen Co. 


FILLER RODS (Vanadium Steel) 
Air Reduction Sales Co 
American Welding Co 
termo Supply Co 
Burdett Oxygen Co 
Bierman-Everett Fdy. Co 
Davis-Bournonville Co 
Hauck Mfg. Co 
The Imperial Brass Mfg. Co 
Oxweld Acetylene Co 
The Prest-O-Lite Co. 
Steel Sales Corp 
Torchweld Equipment Co 
Superior Oxy-Acetylene Machine Co 
United States Welding Co 
Universal Oxygen Co. 
FIREPROOF PLASTIC 
germo Supply Co 
FLUE WELDERS (Electric) 
Westinghouse EBlectric & Mfg Co 
FURNACES (Annealing) 
Buffalo Dental Mfg. Co 
Hauck Mfg. Co 
Universal Oxygen Co. 
GASOLINE PREHEATING FURNACES 
Buffalo Dental Mfg. Co. 
Hauck Mfg. Co. 
The Prest-O-Lite Co., Inc 
Superior Oxy-Acetylene Machine (o 
GAS BURNERS (Preheating) 
Air Reduction Sales Co. 
Superior Oxy-Acetylene Machine Co 
Universal Oxygen Co. 
Westinghouse Electric & Mfg Co 
GLOVES (Welders Asbestos) 
Burdett Oxygen Co. 
Davis-Bournonville Co 
Vulean Process Co 
William C. Adams 


GOGGLES 
Air Reduction Sales Co 
Burdett Oxygen Co 
Chicago Eye Shield Co 
William C. Adams 
GRINDING MACHINES 
HARDENING FURNACES 
Buffalo Dental Mfg. Co 
Hauck Mfg. Co 
HOSE (Carbo-Hydrogen) 
Carbo-Hydrogen Co. of America 
HOSE (Oxygen and Acetylene) 
Air Reduction Sales Cx 
American Welding Co 
3urdett Oxygen Co 
germo Supply Co 
Buffalo Dental Mfg. Co 
Davis-Bournonville Co 
Imperial Brass Mfg. Co 
K-G Welding & Cutting Co 
Oxweld Acetylene Co 
Superior Oxy-Acetylene Machine ‘'o 
The Prest-O-Lite Co 
United States Welding Co 
Universal Oxygen Co. 


HOISTING MACHINERY 


HOSE UNTONS 
Air Reduction Sales Co 
Bermo Supply Co 
K-G Welding & Cutting Co 
Hauck Mfg. Co 
Superior Oxy-Acetylene Machine Co 


HYDROGEN 
Air Reduction Sales Co 
Burdett Oxygen Co. 
International Oxygen Co 
Universal Oxygen Co 
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One of the Prominent Users of 
Davis-Bournonville Apparatus 


October 4, 1917 


David 


advertise the 


Lupton’s Sons Company 
their 
They say, “all 


efficiency of 
welded products. 
the high grade Lupton sash products 
have joints oxy-acetylene welded” 
—and we add—“‘with Davis-Bour- 
nonuille welding apparatus.” They 
have an extensive acetylene pres- 
sure generating system, piped 
throughout the plant, a very large 
number of welding units, and for 
many years have been among the 
most successful users of the Oxy- 
Acetylene Welding Process. 


[There is more Davis-Bournonville 
Apparatus in successful use for Oxy 
Acetylene Welding and Cutting by 
the largest metal-working concerns 
in the United States than of any 
other make, because it offers the 
widest range of equipment and ap- 
plication, highest efficiency, and is 


backed by the longest experience in 


manufacture, development, and 
practica! use. 
“Davis Apparatus” is used in 


manufacturing, reclamation and re 
pair work by the leading foundries, 
steel mills, shipbuilding yards, navy 
yards, locomotive and car builders, 
auto and truck makers, sheet-metal 
workers, general repair shops. and 
by the U. S. Army and Navy at 
home and abroad. 


THE IRON AGE lls 


a elded 
Quality 










Ss 


UROPEAN steel sash has joints milled and fitted 
to the thousandth of an inch 


Think of the cost—yet the joint is still there! 


IPTON r 
ae . “ - When some chance strain cracks the paint, rust can 
ODUCTS 
enter to loosen the rivets 





(Welded Prods 
gcse All the higher-grade Lupton sash products have 
joints oxy-acetylene weldedwherever possible. The 
ints literally disappear; they are fused solid. Rust 
can never loosen them while the sash endures. 
The cost is far less, for a far better result. 


That is one reason why we say that “ Lupton” 








tands for “Investment Value.” 
Our catalogue tells others. 
ste"""" DAVID LUPTON’S SONS CO. 







Westmoreland and Janney Streets 


PHILADELPHIA, PA. 


ment in Trade Publications 





\ Lupton Advertise 


Re; roduced with | heir Permission 


Davis-Bournonville Company 


Oxy-Acetylene Welding and Cutting Apparatus 


General: Offices—-Jersey City, N. J. 
Factories—Jersey City, Elkhart, Ind., Niagara Falls, Ontario 


New York 
Boston 


Philadelphia 


Pittsburgh 
Cleveland 


Cincinnati 








Seattle 


San Francisco 


Chicago 
Detroit 

















St. Louis Los Angeles 
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KEROSENE PREHEATING TORCHES 
: r Reduction Sales Co, 
gz r Supply Co 
ose Mfg. Co 
Oxweld Acetylene Co 
perior Oxy-Acetylene Machine Co 


wing ay VALVES 
luction Sales Co 
ens ot Oxygen Co. 
The Hastla slessing Co 
Berm Ss ly Co 
Buffalo Dental Mfg Co 
K-G Welding & Cutting Co 
Superior Oxy-Acetylene Machine Co 


OIL BURNERS (Preheating) 
Air Reduction Sales Co 
Alger Supply Co 
Oxweld Acetylene Co 
Buperior Oxy-Acetylene Mach. Co 


OXYGEN (Compressed in Cylinders) 
Air Reduction Sales Co 
surdett Oxygen Co 
The Linde Air Products Co 
Swift & Co 
Universal Oxygen Co 


OXYGEN CYLINDERS 


PIPE WELDING 
Goldschmitt Thermit Co 


PHOTOGRAPHS 
Chicago Architectural Photographing Co 
(Specialists in photographs relating to the 
welding industry) 


VLASTIC (Fireproof) 


PRESSURE GAUGES 
Air Reduction Sales Co 
American Welding Co 
Bastian & Blessing Co 
Bermo Supply Co 
tjurdett Oxygen Co. 
Davis-Bournonvilie Co 
Hauck Mfg. Co 
The Imperial Brass Mfg Co 
Oxweld Acetylene Co 
The Prest-O-Lite Co 
Superior Oxy-Acetylene Machine Co 

S. Gauge Co 

1 orchweld Equipment Co 
United States Welding Co 
Universal Oxygen Co. 


RAILROADS—Special Service for 
Oxweld Rallroad Service Co 


REGULATING VALVES 
Air Reduction Sales Co. 
American Welding Co 
The Bastian-Blessing Co 
Bermo Supply Co 
Rurdett Oxygen Co 
Davis-Bournonville Co 
Hauck Mfg. Co 
The Imperial Brass Mfg. Co 
K-G Welding & Cutting Co. 
Oxweld Acetylene Co 
Superior Ory-Acetylene Machine Co 
The Preat-O-Lite Co., Inc 
rorchweld Equipment Co 
United States W elding Co 
Universal Oxygen Co. 


REGULATING VALVES (Carbo-Hydrogen) 


Carbo-Hydrogen Co. of America 


REGULATING VALVES (Hydrogen) 
Air Reduction Sales Co 
American Welding Co 
The Bastian-Blessing Co 
Rurdett Oxygen Co. 
jermo Supply Co 
Che Prest-O-Lite Co. 
The Imperial Brass Mfg Co 
K-G Welding & Cutting Co. 
Superior Oxy-Acetylene Machine Co 
rorchweld Equipment Co 
Universal Oxygen Co 


(Acetylene) 


KEGULATING VALVES (Oxygen) 


The Rastian-Blessing Co 

Air Reduction Sales Co 
American Welding Co 
Bermo Supply Co 

Burdett Oxygen Co 
Davis-Bournonville Co 

The Imperial Brass Mfg. ©o 
K-G Welding & Cutting Co. 
Oxweld Acetylene Co 
Superior Oxy-Acetylene Machine “o 
Torchweld Equipment Co 
United States Welding Co 
Universal Oxygen Co. 


SCHOOLS OF WELDING 


SEAM WELDERS (Electric) 
General Electric Co. 


Westinghouse Electric & Mfg. Co 


SEAM WELDERS (Electric Resistance) 

SPOT WELDERS (Electric Resistance) 

TANK CONNECTIONS Acety- 
lene Adaptors) 

Superior Oxy-Acetylene Machine Co 


THERMALENE-GAS 
The Thermalene Co 
THERMIT WELDING 
Goldschmidt-Thermit Co 


TORCHES (Carbo-Hydrogen) 
Carbo-Hydrogen Co. of America 


TORCHES (Gasoline and Kerosene Preheat- 
ing) 
Air Reduction Sales Co 
American Welding Co 
Alger Supply Co 
Buffalo Dental Mfg. Co 
The Imperia Brass Mfg are 
Hauck Mfg. Co 
Oxweld Acetylene Co 
The Prest-O-Lite Co 
Superior Oxy-Acetylene Machine ‘‘o 
United States Welding Co 
Westinghouse Electric & Mfg. Co 


TORCHES (Oxy-Acetylene Cutting) 


Air Reduction Sales Co 
American Welding Co 
germo Supply Co 
Burdett Oxygen Co 
Davis-Bournonville Co 
The Evleth-Lindsay Co 
The Harris Calorific Co 
Henderson-Willis Welding & Cutting Co 
he Imperial Brass Mfg. Co 
Messer Mfg. Co 
We'ding Supply Co 
K-G Welding & Cutting Co 
The Alexander Milburn Co 
Oxweld Acetylene Co. 
The Prest-O-Lite Co., Ince 
Superior Oxy-Acetylene Machine ‘o 
The Thermalene Co 
Torchweld Equipment Co 
United States Welding Co 
Uriversal Oxvgen Co 
TORCHES (Oxy-Aceotylene Welding) 
Air Reduction Sales Co 
American Welding Co 
3ermo Supply Co 
Burdett Oxygen Co. 
Davis-Bournonville Co 
The Evleth-Lindsay Co 
The Harris Calorific Co. 
Messer Mfg. Co. 
Henderson Willis Welding & Cutting Co 
The Imperial Brass Mfg. Co 
K-G Welding & Cutting Co. 
The Alexander Milburn Co 
Oxweld Acetylene Co 
The Prest-O-Lite Co., Inc. 
Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co 
The Thermalene Co 


(Oxygen and 


United States Welding Co 
Universal Oxygen Co. 


TORCHES (Oxy-Hydrogen Cutting) 


Air Reduction Sales Co 
American Welding Co 

germo Supply Co 

Burdett Oxygen Co 
Davis-Bournounville Co 

The Evleth-Lindsay Co 
Messer & Co 

The Harris Calorific Co. 
Henderson-Willis Welding & ( 
The Alexander Milburn Co 
The Imperial Brass Mfg. Co 
Torchweld Equipment Co 
Oxweld Acetylene Co 

Superior Oxy-Acetylene Machine Co 
Universal Oxygen Co. 


TORCHES (Oxy-Hydrogen Welding) 


Air Reduction Sales Co 

American Welding Co . 
Bermo Supply Co 

Burdett Oxygen Co. 

The Evleth-Lindsay Co 

Messer Mfg. Co. 

Buffalo Dental Mfg. Co 
Davis-Bournonville Co 

General Welding & Eq. Co 

The Harris Calorific Co. 
Henderson-Willis Welding & Cuttine Co 
The Imperial Brass Mfg. Co 

The Alexander Milburn Co 

Oxweld Acetylene Co 

Torchweld Equipment Co 

United States Welding Co 

Universal Oxygen Co. 


rORCHES 


itting ¢ 


(Special to Order) 


Air Reduction Sales Co 

American Welding Co 

Bermo Supply Co 

The Harris Calorific Co 

Superior Oxy-Acetylene Machine ‘o 


TRUCKS (Cylinder Carriers) 


Air Reduction Sales Co 
American Welding Co 
Davis-Burnonville Co 
The Imperial Brass Mfg. Co 
Oxweld Acetylene Co 
The Prest-O-Lite Co. 
Superior Oxy-Acetylene Machine Co 
United States Welding Co 
Universal Oxygen Co. 
VALVES (For Oxygen Cylinders) 
The Bastian-Blessing Co 
Air Reduction Sales Co 
Burdett Oxygen Co 
Universal Oxygea Co 


WELDING APP AR ATU Ss 


Oxweld Acetylene 
See also Torches | 
WELDING (Electric Resistance-Custom 
Work) 
WELDERS’ GOGGLES | 
William C 


Adams | 
Air Reduction Sales Co | 
Burdett Oxygen Co 

Chicago Eye Shield Co 


WELDING (Oxygen for) 


The Linde Air Products Co 
Air Reduction Sales Co 
3urdett Oxygen Co. 
Universal Oxygen Co 
WELDING RODS 
Air Reduction Sales Co | 
Bierman-Everett Fdy. Co 
Burdett Oxygen Co. 
Oxweld Acetylene Co 
Fage Woven Wire Fence Co 


Steel Sales Cory 


ALPHABETICAL INDEX TO ADVERTISERS 


A 
W m « \dams = ae 
Aire Reduction Ce...cccccese 13 
Alger Supply Company 
Aluminate Mfg ‘o. Ine 39 
American Welding Co ; 42 
Ampeo Rolling Mills Corp 37 
Anti-Borax Compound Co. 38 
B 
rt Rastian-Blessing Co § 
Ber ipply Co “2 
Bier in-Everett Fdy. C 41 
Ruffalo Dental Mfg. Co 9 
Rurdett Oxveen Co 33 
Cc 
Canada Carbide Sales Co ‘ ow 35 
Carbo-Hydrogen Co cove eeeeees : ] 
Chicago Eye Shield Co E : hare os & 
Commer il Acetvlene Welding Co. Back cover 
rt Welding Compound Co 37 
D 
Davis-Bourne le Co 
E 
The Evieth-Lindsay Co...... cocee 42 
F 
Ps Oe PD GP Given nn ocneeeescececes . = 


G 
Gener | tri Co... 1 
Is I TY t (* 1 
H 
rhe Ha r ilorific Co ; 
Her W Weldir & Cutting Co 41 
Hauc k “Mfe Co 3 
I 
Ideal FI e Shield Co 42 
I ' Brass Mfg. Co 1 
K 
K-G W ling & Cutting Co 3 
L 
he | Elect c 11 
Linde A P iucts Co 14 
M 
Messer Mfg. C : ; aon ie 
The Al exan ler Mi Iburn ‘Co. reer cr ee ec 
More I & Che ical Co 42 
Modern Eng neering Co.. ‘ (ieee ae 
N 
Nat I art Co 42 


0 
(xweld Acetylene Co 
Oxweld Railroad Service Co 


P 
Pas Steel & W Fence Co 
Prest-O-Li Cr I 
Ss 
Superior Oxy-A ler Ma ne Co 
Swift & Co 
Steel Sales Corporatior 
T 
rorchweld Equi nt ¢ 
‘I hwe I I ( } 
U 
Union Carbide Sales Cx 
United States Welding C 
Catversns Oxygen Co 
U. S. Gauge Co 
V 
w 


Westinghouse Electric & Mfg. Co 
PrP. F. Willis ; ee ee %6 — 
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New York City, Chicago, IIl., San Francisco, Cal., 
42nd St. Building Peoples Gas Building Kohl Building 
1 ‘‘World’s B li Highest Gas Yield”’ 
orid's Best Quality—hHighest Gas Yie 
e 
or Uxy-Acetylene Welding Filants 
’ + 
| Contractors’ Flare Lights, Torches and 
Private and Municipal Lighting Plants 
Packed in Blue and 
\| Cray Drums Union Carbide” is packed in |100-lb. blue and gray drums marked con- 
1] ° oe * 
| spicuously, ““UNION CARBIDE. 
| The following sizes are carried in stock in 100-lb. drums: 
| . 
1] e 
} x 2 in. 1} x 2 in. 
| —a large size. —an intermediate size. 
1: ; - 
| 2x 3 in. x 1/12 in. 
| —a medium size. —finely crushed size. 
Union Carbide in the Generator sizes above listed will be shipped direct to consumers from a 
. ° Pp 
|| Union Carbide Sales Co. warehouse at any one of the following points where large stocks are kept 
i on hand: 
| 

ALABAMA LOUISIANA Columbus 330, Dee lin Ave 
Kirmingham—1916 Morris Ave. New Orleans—819-21 Julia St Dayton—s1: Ec. First St 
Mobile—262-268 S. Water St. MAINE Lima—338 E nat High St 
Montgomery—114 N. Perry St Portland—202 Commercia! St Toledao—414 S. Erie St 

ARIZONA MARYLAND Zanesville—Main and Second Sts 
Phoenix—42 S. Central Ave Baltimore—19 E. Lombard St OKLAHOMA 

ARKANSAS Cumberland—1 N. Liberty St Oklahoma City—27-29 E. Grand Ave 

: : a a } 
Fort Smith—109-123 So, Ninth St Salisbury—Opp. Fulton Statior OREGON 

CALIFORNIA : : MASSACHUSETTS Portland—Fifteenth and Hoyt Sts. 
Eureka—109 Second St. Boston—(See Cambridge ‘'A."’) -ENN “ANIA 
Fresno—932 H St. Cambridge—241 Albany St Pr SYLVANL 
Los Angeles—639 Gibbon St Springtield—Napier St. itenver. , ce . 
Sacramento—1 31 Front St MICHIGAN Du Bois -Weber Ave. and Franklin St 
San Diego—32 36 Fifth St. Detroit—3rd and Holden Aves Erie—1426 Chestnut St 
San Francisco—Kohl Building. Grand Rapids—500 Shawmut Av NOW Greensburg, i : - 

COLORADO Hancock—First National Bank Bidg Harrisburg we Wainut St 
Denver—Nineteenth and Wazee Sts Iron Mountain—215 E. A St Johnstown 129 Jackson St ; 
Victor—Third and Diamond Sts | Jackson—172 South Wate: St Pittsburgh—1202 Chamber of Com- 

Cos hae saew =. Saginaw—1830 No. Michigan Ave merce Building ; . 
Hartford—4112 Trumbull St } ‘Saas Ste Mastic. > Potteville—Railroad and Sanderson Sts 

DISTRICT OF COLUMBIA | MINNESOTA : ee eee ne atetees thn 

imo ar an ‘ 9q : of i ane é 1 sts 
Washington Maryland Ave. and 9th St., | Minneapolis— $34 N. First St Witlismapest—Canal and Court Ste 
FLORIDA | MISSISSIPPI SOUTH CAROLINA 
Jacksonville—106 E. Forsyth St | Vicksburg—1312 Washington St Charleston—153 Church St 
\| Tampa—418 Tampa St | MISSOURI oe ss rENNESSEE 

GEORGIA } Kansas City—1316-1318 W. Eighth S Chattanooga—700 E. Tenth St 

Atlanta—Cor. Haynes and Rhodes Sts., | St Joseph—920 S. Sixth St.. Sta 4 Knoxville—426 West Depot Ave. 
a. i ee. Tse St. Louis—(See East St. Louis, Ill Memphis—671 South Main St 
Savannah—Ogeechee Canal, South ef ROA te ‘ taal Nash ville—105-107-109 Broadway 
| Bay St. PO. Box 78 NEBRASKA _ TEXAS 
ILLIN Omaha—1007-9-11 Jones St., Union St AAs : : 
| Chi oe 3 3 i P. O Dallas—802-810 Cadiz St 
one -Peoples Gas Bldg.. Michigan NEW JERSEY El Paso—900 Overland St 
1 cle : Bor ae Bee toe R Houston—RHaker and Cedar Sts.. Box 745. 
| Decatur—133-147 W. Williams St. Camden—657 So. Second St ‘or. Leal and N. Ss 
\| East St. Louis—600 Walnut Ave. Jersey City—554-56 Henderson St = a 
i Peoria—721-731 So. Washington St. NEW YORK . Waco—633 S. 7th St 
| Marion—315 S. Granite St., Box 747. aeee — montgomery and Colonie Sts UT As POSS S. (Ch Ot. 
| Monmouth—621 S. F St. Binghamton—2] Jarvis St -_— ee Z ° 
1] Quiney—222 § cieken be . Geneva—Exchange St. and Railroad PI ynault, Lake City—118 W. Second South St 
| : } 702 | tim § Jamaica—11 New York Ave . 
| INDIANA 02 East Elm St. Kingston—O' Nei! St., near Broadway . a College and Champlain Sts 
DIANA a ‘a--eent & IRGIND 
Evansville—1601 Illinois St. New York City—42nd St. Building ’ ge es — 
Indianapolis—110-112 S. Alabama St. | Niagara Falls. N eee Firet and Front’ Sts 
Terre Haute—921 Wabash Ave. Poughkeepsie—Smith St. and N. Y., N. H ee ye eC ; ° 

IOWA | & H. R. R. Tracks Richmond—18tn and Cary Sts 
Des Moines—117-119 Fifth St. Roscoe. WEST VIRGINIA 
Dubuque—sth and Washington Sts. Utica—127 Hotel St Bluefield—195 Roanoke St 
Ottum wa—?207- 9 - 11 S. Washington St. Watertown—438 Court St Charleston Broad St. and K. & M. R. R 
ss City—925 Fourth St., P. O. Box | Whitehall—57 Canal St Fairmont—"'A" Street 

| NORTH CAROLINA Huntington—820 3rd Avenue 

KANS. As Wilmington—Room 16 Masonic Temple WASHINGTON 
Pittsburg—-108 W. Third St 13 N. Front St. Seattle—1103 First Ave 
Salina—154 So. 5th St. NORTH DAKOTA Spokane—#16 Peyton Building 
Wic +l 21 Beacon Building. * Fargo—17-19 Broadway WISCONSIN 

KENTU(C OHIO Ia Crosee—Front 1d Kine Streets 
noe E. Main St. | Cincinnati—63-65 Piam St Madison—-513-19 Wiltlameon Street 

: Middlesboro— Cleveland—601 The Citizens’ Building Milwaukee—120-134 Jefferson St. 
We recommend our customers to select from the list, the elity from which the kest delivery and lowest freight rate can be 
5 /btained, and address their orders to “Union Carbide Sales Company” at th: tribut accompanied by remittance. 
4 Piease address request for information or special correspondence to either the C bicage or New York office. 
4 
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The 


Bastian-Blessing Company 
125-131 W. Austin Ave. 
CHICAGO, ILL. 





“REGO” 
REGULATORS 


are made for every oxy-acety- 
lene, oxy-hydrogen, oxy-coal- 
gas operation. 


Our new catalog shows a com- 
plete line for ordinary use and 
we are prepared to furnish 
modified types for such ex- 
traordinary purposes as extra 
heavy cutting, manifolds, bal- 
loon inflation, etc. 


Write for information. 


Make “REGO" regulators 


your standard. 


RESO 


We Sell Manufacturers and Jobbers Only 
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Patented July, 1916 


OXY-ACETYLENE GAUGES 


for 


WELDING and CUTTING 
APPARATUS 








United States Gauge Co. 
67 Wall St., New York 








WORKS: 


Sellersville, Pa. 








BRANCHES: 


681 Market Street 
San Francisco 


Board of Trade 


Montreal, Can. 


Clark St. Bridge 
Chicago, III. 


42 W. Larned St. 
Detroit, Mich. 
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WELDOX 


Asbestos Welding Paper 


An asbestos welding paper 
scientifically prepared for weld- 
ers.  Weldox”’ is superior to all 
other asbestos papers for weld- 
ing, as it is free from vegetable 
matter and will not smoke or 
send off unhealthy fumes, so in- 
jurious to eyes and _ lungs. 
‘““Weldox’’ hasa long, tough fibre 
and will stand more hard usage 
than other papers. “Weldox’’ 
asbestos welding paper comes in 
50 lb. and 100 lb. rolls, 36 inches 
wide. 


Asbestos Mittens, plain. 

Asbestos Mittens, reinforced. 

Asbestos Mittens, plain, one finger 
and thumb. 

Asbestos Mittens, reinforced, one fin- 
ger and thumb. 

Asbestos Mittens, rivet faced. 

Asbestos Mittens, 23-inch length over 
all. 

Asbestos Gloves, 5 fingers 

Asbestos Leggings, 16 in. to 30 in. 
length. 

Asbestos Aprons, made to specifica- 
tions. 

Asbestos Fingers. 





Wick Cloths Packings 

Rope Tapes Gaskets 

y Tub; Theatre Cur- 
_— a tains 


If it's made of Asbestos we have it. 
Write for prices. 
We also carry in stock Standard Com- 
mercial Asbestos Paper, 36 inches wide, 


all weights approximately 100 Ibs. to 
the roll. 


F, D. Farnam & Co. 


Asbestos Products for Welders 
20 W. Jackson Blvd. CHICAGO 

















Pure 
Oxygen and Hydrogen 
Efficient 
Welding Apparatus 


Universal Oxygen Company 
Sheboygan, Wisconsin 





























LEAD _—— 


If ing for an efficient burn 
yu plant our No. 28 ities Hydrogen is 
Kquippec With taps ground to a seat "b insure 
ind quick actior ' sli ght tap. with = 
ver show quick respon in caiebins 
Safety gauze rn «othe thes it 





f mixer voke 
T dent b flashing “ep k f fla and { 
Burner 

















Buffalo Dental Mfg. Company 
Buffalo, N. Y., U. S. A. 
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Keep Tab On Costs 


You ought to know what every 
Welding Job costs. Unless your 
charges are based upon an ac- 
curate knowledge of your real 


costs you are doing business on a 
“Hit or Miss” basis. 


A Real Factor 


in Successful 


Welding is 





ured bes 





[im [Xeat 







Job No. 


Oxyse"™ 


Acety \jene 





g 
oal preheat™ 
Chare¢ 


preheatins 
Ker osene 






A sbesto® 


Carbo™ 













Weldins Rods 


Armco Iron Rods 


An Insurance Against 


Faulty Welds 
“ME What Does It Cost? 


Are you basing your charges upon 
the actual cost of doing the Job? 
If not, you are working in the dark. 
Cost cards help you to fix your price 
to the customer. Send us your 
name and address, and we will mail 
you a supply without obligation on 
your part. Send us the 
your jobber. 


Armco Iron Welding Material 


The Favorite of Practical Welders Everywhere 


Because of its unique purity and evenness and the ab- 


Mac hinins 


Assemblins and 


pismountins 


Cartase 


Ov erhead 


Mis¢ ellaneous 


TOTAL 


Pius profit 





name of 


purity would suit our purposes. We introduced 
sence of slag inclusions, it works freely and smoothly and the use of ARMCO Iron a few months ago, and the 
makes possible a welded joint of 100 percent effectiveness. results have been exceedingly satisfactory."-—another— 
For constructions which have to endure severe shocks “We find that the Armco Iron rods are far superior to any 
and jars the high ductility of Armco Iron is of the ut- welding rod we have as yet been able to obtain.’’—a 
most value in welded joints. Where Armco Iron has been welding company—‘‘We cannot say enough for ARMCO 
employed as a filler the joints have the maximum strength Iron welding wire. 


It works perfectly in the weld and 


and reliability. retains its strength and toughness.” 








AMERICAN A large manufacturer Carried in Stock 
( writes—""We have used oe - ie . 
various grades of imported 8 5 16 os 3 16 Ve 
and domestic iron in an ef- 3/32 1/16 No. 18 


fort to obtain one whose Other sizes promptly from Mill. 











cco *meccess| Page Steel & Wire Co. - Monessen, Pa. 


e skill 


Bacar: <a Western Representatives 


wenint uno woa in oe vases | Steel Sales Corporation - ' Chicago, Ill. 
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© Arc Welding Simplified 


The sweeping reductions in manufacturing costs obtained 
by arc welding are realized by all who have investigated 
the procéss, but with the present scarcity of skilled help 
it — that the welding machine used should be s7m ple 
and safe. 


E 

















These requirements are perfectly fulfilled by the 


Lincoln Arc Welder 


he ilusti n shows how simple it is 
just a motor-generator, stabilizer and 
switchboard—no “ballast resistances” or 
other power wasting devices—no com 
plicated relays, clapper switches, ete. 

















brite 

104-L. Jt giv 

facts and fig 
rd 

ures on the as 


he special design of the Lincoln gen 
rator eliminates all that by automatically 
arving the voltage to suit the working 
conditions. It saves at least 50% of youn 


ratte 1 upkeep and operating cost. 
ing effected | 

he LINCOL The low voltage of the welding current . 
IRC WEL! 


safeguards the operator from injury. No 
knowledge of electricity is necessary—or 
even desirabl to pre dluce first-class re 

















STABILIZER SWITCHBOARD MOTOR-GENERATOR 


The Lincoln Electric Co. 


CLEVELAND, O. 


New York City Chicago Philadelphia 
Buffalo Columbus Charlotte, N. C. 
Syracuse Detroit Toronto 

Boston Pittsburgh Montreal 





Agencies in other principal cities 
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Speed up wi 


ERE are some of the ways in which modern 
industry has been speeded up by putting 
electric power to work in the right place. 

Metal mines have boosted output to meet world- 
wide demands. Great central power plants in 
place of small local plants in coal mining areas 
now supply cheaper electric power per ton out- 
put for each mine. All tonnage records have 
been smashed in the steel industry. Greater 
automobile output has lowered prices and given 
better road transportation. More and better 
cloth has been produced at lower power costs. 


th: 


G-E Arc Welders control current, heat, and metal building; and do their own chipping 








= 


The engineering problems solved in putting 
electric power to workin these and other indus- 
tries were many and intricate. Production of 
electrical equipment suited to this work and in 
quantities required is an important part of this 
company’s service to American industries. 

Any problem involving the use of power can 
be simplified by the application of electricity. The 
General Electric Company is well equipped to 
lend valuable assistance in working out such 
problems and is glad to co-operate with manu- 
facturers and engineers in every possible way. 


\eivic Power 
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No. 2 Harris Welding Outfit 








The largest and most advanced line of high temperature 
gas apparatus. Complete installations for the most ex- 
tensive manufacturing, metallurgical, chemical and labora- 
tory operations. 

Welding Apparatus 

Welding Torches 
Oxy-acetylene 
Air-acetylene 
Oxy-hydrogen 
Oxy-natural 
Oxy-carbo-hydrogen 
Oxy-artificial 
Oxy-coal gas 
Air-hydrogen 
Air-carbo-hydrogen 


Carbon Burning Outfits 
Cutting Torches 
Chemical Furnaces 
Manifolds 
Atmospheric Burners 
Acetylene and Oxygen 
Generators 
Pre-heating Apparatus 
Welding Fluxes 
Fittings 
Send for New Catalogue 


THE HARRIS CALORIFIC CO. 


Established 1905 Cleveland, Ohio, U. S. A. Incorporated 1906 





There’s Profit in a Good 
Welding Outfit 


The better the tool, the better the work. 
The better the work, the greater the demand for it. 
The greater the demand, the more volume and the more 


VULCAN 


Oxy-Acetylene Cutting and 
Welding Outfit 


is the most effic ient. No job too big or too small. No out- 
fit i » economical, so reliable—it cannot be surpassed. 
A Vulean O itfi t will be highly profitable for you. But 
I ire u get a Vulcan. 


Send for full in- 
formation. Ask 
for catalog W-1. 


Air 
Reduction 


Sales Co. 


2445 University 
Ave., S. E. 


Minneapolis, 
Minn., U.S.A. 




















The Manufacture of 
Carbide of Calcium 


By Charles Bingham, C. E., 


Managing Director of, or Consulting Engineer to the 
Calcium Carbide Factories at Notodden, Thorn- 
hill, Cordoba, Mexico City, Ete 


220 Pages, 8vo, Cloth Bound. 
Copiously Illustrated. 


Price, $3.00 


Mr. Bingham’s book forms the standard au- 
thority on the subject and is the only one 
dealing with this particular manufacture. 





Some Press Notices: 
‘A valuable 
Globe. 
“Exceedingly useful to those who are trying to use 
icetylene to the best advantage.’’—Flight. 
“We welcome the appearance of Mr. Bingham’s lit- 
tle volume, which gives much valuable information col- 
-cted by one who has had a really wide practical 
1cquaintance with the manufacture of Carbide of 


alcium.’’—Journal of Gas Lighting and Water Supply. 


The Welding Engineer 
608 South Dearborn Street 
Chicago, Illinois 


technological monograph.’’—The 


( 






















mpekial 
3 oXY-ACETYLENE 


QUIPMEND 


| N the 


















severest competitive tests, 
hi unrivaled Safety, Economy 
ind Efficiency of Imperial Welding 
ind Cutting Equipment have been 


demonstrated 
The Imperial Welding torch, ex- 
1 nally compact, efficient and 
gas consumption, will out- 
other torches Speed your 


making use of the best 

po sible to get. 

Write for new catalog, 
prices and full information. 


givina 


Imperial Brass Mfg. Co. 
522 S. Racine Ave., Chicago, 'Ill. 
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Linde Oxygen Service Asks 
Fifty-Fifty Cooperation from Its 
Thousands of Patrons 























Ys 
-— © 














?.. 


E, believe we have the service capacity to 

supply the requirements of every user of Oxy- 
gen. We have sixty-four big factories and distrib- 
uting stations, located in the heart of Oxygen 
consuming districts—each of these factories and 
stations are backed by huge stocks maintained at our 
other stations located on Continental Truck Lines. 


And we are adding thousands of new cylinders 
monthly to the hundreds of thousands we have in 
commission—a grand total more than sufficient to 
meet even war-time requirements. 


But We Must Have the 


Cooperation of Patrons to Keep 
the Cylinders Rolling 


Empties must be returned to us promptly. 





OY EE area -y 








This vital factor in the maintenance of the standard of 
service in which all our interests are mutual must be apparent 
to every Oxygen user. To this end we ask you to do your 
bit —see that the empties are gathered promptly and shipped 
with equal promptness to us via the quickest route. 


v 


The Linde Air Products Company 


‘*‘Largest Producers of Oxygen in the World’’ 
42nd Street Building New York City, N. Y. 


P-5 
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| IXY-ACKTYLENE WELDING of 
COPPER, BRASSES and BRONZES—VI. 


By M. R. Amedo 


Metallurgical Engineer to the Union de la Soudure Autogene Translated 
th additions by D. Richardson, Wh. Exh., A. M.1,, Mechanical Engineer. Member of ¢) 


de la Soudure Lut vene 


e Union (All Rights Reserved 


; The Welding Metal for Bronze ten drops of lead produced by the white cone of the oxy- 
e welding rod to be used when welding bronzes should icetvlene blowpipe 
ire contain a definite percentage ot. phosphorus and very Phis enomenon, which becomes very distinct when th 
. ; y ; ‘ 
traces of alununum. Phe welding rod shou on he hero oa a oe ; 
7 1 . ( ( ould only be ( aches a temperature in the neighborhood of 1,200° F, 
the cast torm and its manutacture should be very 650° ¢ continues until the allov melts freels It mav | 
int ‘ e av be 
ly me ad 2cnec \ the 1S > “On ' j ] } : : 
y supervised, especially in the case t the alloys con prolonged for a long time by using a blowpipe much too feeble 
ng the higher percentages of tin. The temperature at whicl tor melting normally the thickness dealt with 
voldineg £ ic CaS < so ; ar rreat ir > an +} } . 
velding rod 1 cast 1 also of very great importance in in MS Case, as soon as the bronze is at a red heat. the bril- 


nit ll ife ¥ < ho rveneous ‘tal I t i 
ing a uniform and homogeneous metal lant globules remain on the surface of the metal for a very 
has just been stated that the filling material should be long time, the surface of the metal remaining solid. These 
ast form, and welders should know that the “bronze” globules of molten metal are some times volatilized by the 
l | le < ) < > Vv 4 
frequently sold for the welding ronzes are gener Jowpipe and leave on the surface of the metal traces of slag. 


dinary brass containing about 60 per cent of opper. 
ise of wire of this class for welding bronze gives results 
ctly inferior to those obtained by brazing 
is not possible to wiredraw bronze when the percentage 
is above 8 per cent, and it is impossible to obtain wire 


ning much higher percentages than this. The only bronze 


to be obtained commercially are those containing from 


Feat ent beat Saco tN ER lsh eee. 





i 
lig. 29.—Building up a bronze bearing. The loss of tin in the central zone is 
where the material is added. Magnified 50 diameters. 
$ per cent of tin, and it is obvious that the use of such 
iterial for repairing say a very hard bronze casting con 
¢ 16 per cent of tin can only give unsatisfactory results 
excess of phosphorus in the welding rod is not a dis le. 23 ‘ees ; : 
ig. 27.—Surface loss of tin in a bronze welded by the blowpipe without 
tage in the case of bronze; on the contrary it is an ad- preheating. (Magnified 50 diameters.) 
ve to leave traces of phosphorus in the welded parts so 
velding rods richer in phosphorus than other filling alloys \gain, if a microscopic examination is made of a bronze 
htainable for work of the type of repair to gear wheels, from the surface of which beads or globules have been ob 
served to disappear, it will be found that the constituent of 
The Superficial Loss of Tin Preceding Welding. the alloy rich in tin has disappeared from the surface 
series of experiments in the welding of bronzes, we have Before the melting of bronze takes place there is a verit- 
ered a very interesting phenomenon produced before the able segregatior vhich impoverishes the tin in the super- 
e enters freely into fusion: this phenomenon is the super- ficial zone of the alloy This latter, as a result always has 
loss in tin which precedes the melting of the edges of the very distinct cavitie 
The micrograp!] hown in lig. 27 represents the surface 
e whtie cone of the flame is applied directly on the neighborhood of a weld on bronze, after preparation and etch- 
f the welds, it will be noticed as the bronze becomes ing with an acid solution of ferric chloride. This etching colors 
and especially if the bronze is rich in tin, that brilliant white the constituent rich in tin. Note that the dimensions of 
les collect on the surface of the metal similar to the mol the elements of this constituent diminish in proportion as the 
4 
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. 
acl ie Ss! pearing entirely Hard- 
t i ¢ Strate hat the irdness of the metal de- 
a v 1 \ ( I Y or} d ot i sur- 
t attacked the vpipe. The decreasing hard- 
, , 
tiie ice il clear] S vn in Fig 5 ates a 
' alanis | tituent ric — re- 
‘ 
i 1ci¢ M rf test I vor! onze earings 
( | ‘ on reakin these €arings across 
t I t Ss pe cial segregation 1s ( ter 
+ + ] 4 } ? + 7, | } +} 1 , 
et i¢ ¢ thie ace attacked the 1lOow- 
( i ( of the break indicates a lowering in the 
T | e 
t t t follows that a weld, or a ilding up of 
é thout proper precautions consists of three parts 
. ] ase] ] ] 1 | ] ; 
a le which has not been altered by the pas- 
; nov eriched ~— 1 f 
pipe a one impoverished in tin, a ayer OF 
ee , ‘ 
etal t] the added material which ma ve quite 
ral s} , io y nee ¢ ae 
iD own m rig. 2Y represe s i i up 
ea of the type just mentioned. The face attacked 
wpipe in the center of the figure, and although 
; +1 } — . » ‘ 1 1 
face e metal have been very carefully cleaned by 


28.—Decreasing hardness due to superficial loss of tin. 
Magnified 50 diameters. 


Fig. 


ise of a good flux, it is clear that the percentage of tin 
is region 1s less than that in the original metal or in the 
1 metal. 

is Important to remember that this segregation of tin can 


avoided by uniformly preheating with the flame of 


lowpipe and reducing to a minimum the interval in 
ing to weld 

Tempering and Annealing Bronzes 
e annealing of bronzes gives them a uniform constitution, 


increases the hardness of the metal. On the 


r hand, the tempering of bronzes in cold water ameliorates 
learly the mechanical properties of the alloy. 

t if it is a question of recharging worn bearings, the tem- 

g cold water, preceded by a reheating, enables the tem- 

ture of the whole article to be rendered uniform. Plung- 

a bearing into cold water immediately after repair, know- 

that the bronzes are not such good conductors of heat as 

only the part rebuilt is submitted to the 

This produces a softening effect, whilst 

he piece which has not been re-heated to a 

erat sufficient for tempering, retains on the contrary its 

ne S 

é v case we recommend the uniform annealing of bronze 

ind the tempering after annealing wherever this 1s pos- 

giving homogeneity It is also very advisable to 

t to these treatment bells repaired by welding, the original 

tained t] orrect reheating 


Execution of Bronze Welds. Preparation 

The edges to be joined should be be velled 1 
ner as that indicated for welding SS, a 
fully cleaned. In order to avoid the collaps« 
it nears its melting point, it is very important 
sible, to support the lines of welding and their 
borhood. 

It is also necessary to avoid moving larg 
after they have been preheated Articles that 
heated should be moved with the same care a 
dealing with aluminum castings that have beer 
welding 

In welding bronze the part to be welded s 
or overhang because the low tenacity of the 
the melting point will produce, under the sin 
ity, the collapse of the whole of the heated 

Power of Blowpipe 

[he size of blowpipe to use is the same as 


be used for welding brasses. 


Execution of the Weld 


Where the articles to be welded have not ¢ 
heated it is necessary to heat the surroundi 
taki care not to bring t 
the flame too near the surface 
too great a localization of the he 
segregation of the tin, as previous 


ing preheating. 


regularily, so that the reducing a; 


The welding rod and flux should be 


gen 





of Parts 


e same 


cone 
the metal 


to 


Che neighborhood of the weld b it 4 
heat, heat the welding rod in the ! f the fl 
and coat with a thin layer of flux, then by brings 
the white cone briskly to the surfa he ] 
produce simultaneous melting of thi elding 
and the piece. Throughout the who yf 
welding operation care must be taken not to all 
the white cone to come into tact with 
molten metal. 

Before commencing to weld, the bevelled fa 
should be cleaned, by means of a metallic brus 
of cinders and scale which tend to accumulate d 


applied ver 


ts which the 


contain can be diffused throughout the molten meta 


The welds should be executed rapidly and should not be 


od 


melted without a new addition of welding r 


The welds on bronze are generally of a shor 


and flux. 


the effects of contraction are practically negligible 


Flux 

To obtain sound welds a flux is indispensable 
in the welding of brasses also gives excellent 
ing the surfaces and producing sound joints 


on bronzes 


rt length so 
Che flux 1 
results in cle 


only necessary to dip the welding rod, from time to time, in 


obtain a molten bath perfectly sound 
Treatment After Welding 


Certain welders hammer bronze pieces afte 


flux, to 


sider this operation injurious because, although 


We c 


hammeri 


, it 


Cpall. 


1 the 


increases the hardness of the alloy, it gives it a very high frag 


ity. 


1 
I 


It is good to submit the articles to annealing, 


by tempering, according to whether the work 
hard or, on the contrary, soft. 


Applications 


Oxy-acetylene welds on bronze executed i1 
and with the correct filling materials are | 
The repair of bells has been successfully d 
method of carrying out such repairs will 
the crack has developed as the result of the 
per, the repair, as a reule, is a simple one 
extends down to the edge of the bell. If, 
cracks are set up as a result of t egrada 


followed or 


is required 


‘ F 
of the cl 
¢ tne cr! 
1e other har 
¢ t nef 
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‘ <s usually radiate 1 ie body and ¢ equently are more ) r { stance a change was made in the de 
4 oe i: .s letary transmission such as is used on 
4 e commonly the repair is of the former type and the cycl a \\ rrovided for additional metal to provide 
procedure is as follows [he crack is bevelled in a re vc, that is, return the oil that passed from 
1 e ‘ t. - 1 + . + . 
way and any further extension into the body is pre- s oper to the bearing, back from the bear- 
: by drilling a hole beyond (about inch) and in the to t irs al See Fig. 1 
‘ f the crack. Phere ( several thousand of these housings made 
eans of a chisel or file the edges of the weld are cleaned al t vere ready to assemble the gears in them when 
ell is next heated on a fire (charcoal fire by preference) the cnai e design was announced. To have thrown 
ed heat, the bell being arranged so that the welding opera ese iy tn eap would have meant an enornious loss. 
be carried out without displacing it. se wert sually thin castings and having all the 
he operation of welding is carried out with a blowpipe suft ee eee ished preheating and welding was out of 
powerful to weld rapidly, taking care not to allow the the questio vecause to have handled slowly enough to pre 
Pov riu r ily, aKIN2 Cal O allo ne Z 
1 f the flame t ‘ome inte contact ith the metal ] vel Wal g would have been too slow to keep up with 
: ; ° 7 . ’ t l tr schedule 
os re-melting. The line of welding is slightly surcharged ; ; 
; ‘ : nae \c ri the same dav the change was announced the 
se the surface sometimes shows small blowholes ; : : 
. =e : al 1 ¢ CK brought me a housing with a copper 
e bell should be allowed to cool as slowly as possible and ae ‘ he 
ee : ae i C ext ym the shaft bearing to the gear housing 
eld after cleaning up should not be visible Nae ; : ae : . 
Pie ed An quested to solder the tube as indicated in Fig. 2 
the repair is carried out on these lines, the sonorousness ; 
a eee ie Sol cast Iron is no easy job by the old method so | 
ll as whe 1ew is obtained, ar f the same tone oe , , : 
eS hen new 2 cava sat down ane vceeded to use my “think-tank You sce 
' vie his can be obtained bv a re-heatine fol a 
ed as when new, this can eS ¢ taine a re eating i | S +] of a chemist myself 
a 1 
temnerino “Ol \ ter | - 1 
empering in cold water. Phis ts pe” | prepared and its success was highly 
The Welding of Aluminum Bronzes it 
. 1 seg a ee ’ es se . nt) +4] 1 } ' ° 4 
{ it aluminium r es are alloys r coppe N ISS e copper-sulphate crystals in a half-pint of 
e m, in which the former metal preponderates. The alloys lled water that is possible, filter, and drop hy drop enough 
C . es } —r 1 1 . : 
ing 10 per cent of aluminium downwards are those ge concentrated | chlorie acid to give the mixture a slight 
manufactured, and of these the 10 per cent al Is per ents Inge arming the distilled water slightly will 
the hest tor all round properties Tl S al 1S extremely ist the ac ot dissolving the ery stals 
g t t sea water corre f thi type an be { the clean the cast iron around the holes through 
ed to a red heat in at atmosphere for severa the st l copper tube projected and taking a small 
without becoming apprect . oxidization flat s ved it into my mixture and a ‘ew drops 
~ ese nzes can be welded perfectly the blowpipe it adhe to the stick 1 commenced to rub it gently over the 
ecessary to use in energetic fit the nature of the newly leaned place and slowly a fine copper Coat appe ared 
sed in the welding of aluminium a welding 1 of \s soon as it was coated with the copper deposit to my 
ly the same composition as the material to be welded Satis n I immediately washed off the remaining liquid 
: It is ortant that this be done at once, and the water 
1 1 4 lan: 
— a USt )¢ Ci€Cdl 
SOLDERING REPAIRS ON NEW AUTO PARTS. . 
- FE. Totter e cast iron surtace where the deposit is to be laid must 
| ntributed in the hope of dispelling a ve clean and bright. Keep your fingers off it, because the 
Ss article 1S CoO ripbute l ne Op ) (Lisp ~ < E y _ : E . 
y , 1] | , ' sweat oil of one’s fingers will form a thin coat of oil on 
: it widespread illusion that ne cars have leVve . 
2 ‘. . 1 t and prevent the deposit 
1 of a welding shop and that the use of the Oxy pe ~~ 
] ’ ; ; : ; ; \fter tl casting is coppered and washed thoroughly rub 
. lene blowpipe is confined to garages and repair shops | ee. - : 
: ; — he t with the finger and if the copper plating does not rub off 
so in the hope that the information herein contained may caps BS ae 2 
t t thers of the professio1 u can rest assured it is all right If it does rub off your 
penen 00 ers O 1¢ ) »*S§s10N 
+ } ry 
1 aSTll Was dirty 
not believe that a welder should contine his practice , 
ld lor but rather h hould | w every. phas¢ I tl heated a large soldering copper and tinned the cop 
eiaing aione, ) « 2 eC SHOUT NTU Pitas . . 
agrees pine ered surfac st as though the whole casting were made of 
repair and “putting on” arts 
° e opper 
he writer at one time was foreman of the welding an I , ' 
: : ore \ as flame such as a Bunsen burner or a small 
ing department of one of the largest auto parts ta = ‘ 3 ; ‘ 
n the world, and this article will relate a few in Prest-O-Lite torch can be used very successfully by holding 
a4 4 ant et e i li ; w in ; : 
3 : Bs oe : tl flame underneath the coppered surface llolding the 
ces of soft and aluminum soldering that was very in ’ ; , . is 
because of th avin affected and because the flame directly in contact with the copper deposit will burn 
yecause oO e sa gs afte 1 al aus } : : 
pany was enabled to keep up with its production sched Cs t will be of little value owing to the rapid oxidation 
pea ly Was « ) XN i 1 » 4} ! ' ' 
a ee leatec CC pp Y film 
ee > : ' 1 When _ th latir Tr 4 ere’ urface 5s oO , 
this day of intensive production and picce-work t! : ( opp red surface has « nee been 
itor of the particular machine he is running has the one sant . a TAM ONE BY OREN ON RE Se ee 
ight uppermost in his mind, that of boring as many} erin still, tw ° and-one solder (two parts tin and one 
or milling as many surfaces or tettle as possible a da rt lead) it a ve heated to a red heat without injury 
SO! ng as mé surf tle as ssible a day , 
\s an inevitable result, tools are allowed to get dull \luminum solder may also be added to the tinned surface 
= 4 inevit¢ ec Ss q ) S ¢ -» allowet ra ; , ; anes 
; e § the copper deposit and it makes a ver o t 
Ss are put in the jigs the wrong way or are insecurel) I : : ‘ ‘ ry good join 
ped in them. with th result that bearit tre to Pieces of aluminum and:-cast iron may be sweated together 
ed in hem, ( es at eZ igs I OO ; : . 
r are not in the proper relation to the other hole ith ease. Pieces of steel and copper, etc., tha’ are casily 
) < : l e roper lé oO the ) noes ; . E 
, ; : ont soldered witl it the copper deposit preparation can be alse 
es are milled too low and teeth o pinions are ) cl ae — I ] ] 1130 
ey eated to pieces aluminum 
‘p ' . : 
vriter c uld or OF il de { nitels ‘ : tal ‘ cae \ne her stance (¢ Savings eftec ted DY the soldering plant 
Wr I ( | 20 1 ind nit C nstal s I . 
( ire made whicl would becor ¢ 1 al p-t d 5 ie ern Can We illustrated by the following: 
LS Wmad licn V ) on ) mous 
en any of the above mentioned stakes 0¢ ( \ lat I differential cases made of malleable 
. . ° ‘ le 1 » — - 
s worth just its weight as ju unless some eth sh Ne bored too large and went through 
S¢ that will reclain it and salabl rt I ect t nal Inspection caught then 
t \s t ( ( and being made of malleable iron the 
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( a 1S t s e carbontree etals and alloys, the | 
02 004 es pure Tungsten Powder of high qu 
t lar nsiderable quantity [It is also selling ager 
‘ l t a large plant in the middle West pr ¢ 
\ t h tl > furnace Ferro-Silico1 
I -eful ie i 1 tT weld C ) Ce@SS 18 use bv pr t 
mel . tity ids I the United States and Cana 
: it Ast lirecti I ¢ t trames and other heavy sect 
fl € I the alt 1 very extensively by the different ste 
isa] . val t £ equipment such as rolls 
t st e thorot e ' t I act « 1,000,000 pe S « 
ul de > t! sed illy by these two industries alone 
5 tensively employed r the welding of rails 
S velding of broken sternposts a1 
iround tl s t tl ims s and for other welding operations t 
. at san mentior The process 1s quite different fr ( 
— very Satistact JO t yr ~6electric welding and is adapte 
ul 1 has not been returned or envi been ok xiren 
; Ide Che Metal and Thermit Corporation operates 
POTTARE & part ints located respectively in Jersey City, ¢ 
ul num sag s W) te, Mich. and East Chicago, Ind The ¢ 
* sas che e importan East ( igo plants are devoted to the detinning 
' Wyandotte plant to the production of \ ' 
‘ . se ~— a mign Class ¢ and t Jersey City plant to the Thermit products 1 
" ar a > ae Lar eld iterials, carbonfree metals and alloys 
i ‘ ~ hreads stripped in « ip screw T cminke powder The ¢ orporation operates ' 
fa s ft it ire milled to low and vel C s} ops 1n Pittsb reh. Chicago Sal I | 
Ide nat ed and ade 3 4 oT : 
t ely alut 1 The repa ’ My “ip = , 
The following are the officers and Directors G 
“4 sssured that his work is ham, Edgar L. Marston, Daniel C. Reid, F. S. Wheel 
e sia diolatian Hubert E. Rogers, F. H. Hirschland, E. L. Ball I 
- “ ; _ Sellos, Chas. F. Dane, Philipp Consheimer, Fred 
i ft in a roe supply solder and 
: thoroughly mastered the a NOVEL ADVERTISING STUNT 
—— eee he Oe n < ection with their exhibit at the recent Cl 
OF arte t to expla le Show, the Imperial Brass Mig. Ce ad a 
sai _ eature the form of a miniature welder, 15 inche 
ym vas complete, including a torch, 6 inche 
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LARGE METAL AND CHEMICAL NTERESTS 


BINE BUSINESS UNDER NEW NAME. 


C1 siness ot bot the Gol 
) e Goldschmidt Thern 
, te b the Metal anc 
I ‘ era es at 120 Broadway 
\ ive ree practi ally 
: ind have ( pied join 
[} mbinatior whic 
I Orie \ ins is ow ee! t 1 
e€ pm It that this w € vards 
ite i | il etrort 
The de epartt Met Cher: al 
( it vill e of the largest dus 
( nd t " t recovering of tit 
\y itel OO_OOO ons o tir scrap S 
ited ve : iT ind the e¢ ec! appt! 
mut il } ti consists t pig tit 
i \ ill gD ts tetrachloride tin and 
tint é e | é r g the yn scrap after the 
S r ve ( 1 ) ss ets al used 1r¢ an 
teel plants tf emelti 
lt t t i will continue t 
oo rhe vel materials at a] 
irat iS € > > irb ree metals ind illoys 
proces \ ited St S 190° at 
since thet S ss | 5 g£ e! as irily in 
é t vears 1 a very lar at 1 Or tl 
} ' é te als Ir add 10 tl 





I acetylene tank 


s2 11¢ Was mnchnes 
é gen tank 12 inches. Gloves, goggles, apr« é 
leted the illusion Red glass and an electric ligt t we 
ler gear in the preheating fire. 
The splay was designed -by Mr. J. G. Pettis, engines 
le company \ jump spark from torch tip to gear w 
e little welder the appearance of activity 
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Hints for the Welder 


When you finish an interesting piece of work, can you set down on paper 


WEALTH 


the manner in which you went about the job, how you prepared the work = 
and how the job was done? Have you learned some little stunt every = 
welder ought to know? Contributions to this department are paid for. 
Write it down any old way—I'll polish it up. Makearough pencil skeich 
and our draughtsman will fix it up fine. Line drawings are more practi- 


AUTHAIUUUNUIUUUULUHE 


cal than photographs. Do it today—the men on the firing line are waiting. 


L. B. Mackenzie, Editor 
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THE CHURCH BELL AGAIN STEEL AUTO PARTS 
Ve are in receipt of a1 nquiry this rning litor t in t future to have a good deal ot 
tur customers in Nort lakota as follows . icetylet 1 n automobile and auto truck parts, 
V¢ vot a 10b oO! weldi { a (¢ ul bell al not al d wot 1 ] f t \ it Ss the best rods to use on the 
t kind of metal to use for welding he steel parts, a riy ifts, universal couplings, etc. | 
steel castil {) aS tar as | Can ngure it as ird suppose t} S irt re tt t composition in the ditterent 
ASS You cannot cut it at all lt is tre to 2 makes, but ' 1 not know what the composition ot 
thick Kindly advise me what kind of a ler rod analysis of a f the e, so | suppose I would want 
ge.” 1 rod that 1 W. A. Bennett 
€ not ~ i 
with bells, we would dee1 t a tavor will Answer! rod ary se in shops doing this 
enlighten us as t which in y r opinior t est kind of wor! I \ . per cent nickel 
to be used to retain tl tol Any a Ua | May we est that efor ou attempt the welding 
can give 1s yn t ag ect will eatly ft drive shaft 1 ertain that you can make a 
Manufa rel good weld on st fal er carbon content Editor 
note \ NO r a 
— + 4 ; . CUTTING PIPE 
S d abt l¢ est 
y of an articie ) t by the oxy-acetyien¢ 
h ui } r, ¢ ce cess Ve are using a Dyer cut 
Welder Fro ré lit the ¢ SG { Dyer Co., f Cambridge 
t he s to sa ( M ( so that we can vary the 
sting Sc ¢ 1 the ox en pressure 
cautious S¢ ( s on the inside of the 
1 imp! l i ¢ 1 leaves 1 Ta ed ¢ I¢ 
I the C { ) r id ! this ON le 
pe and leave a goo 
™ | S t ind t is necess Vy to Ss 
MELTING TIPS 
{ same time keep it look 
\f 7 rneé | tt S 4 44 j 1] 
. tips 1 lew are Wilkins & Hovey 
1] ct 1 + , 
; ¢ ¢ re irding cutting 
} S 
° a ' take this matter 
turers o ) tt 
ferrit 
’ } 
and fr your des 
r ng 1 i \ 5 € 1 O 
) e of the cutting tor 
~ t ~ Ow 
ANA C he ed es and cle 
r OT ¢ Vi 
e cul There n S 
tip, ; 
11 t 1 t of size of flame, velocity ot 
ms : 4 
+7 e torch to secure a < 
e prevented ( , 
+ but We Ssut vO t! 
en 
r t it vot ‘an pe sor ill 
] the we Sada fi 
te » with the Dyer Cc 
ch uld t é 
¢ 41 tip for vour cutti 
~ c} OW ~ ! 
Edit 
elt 7 S 
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( sort of treatment afte 
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ged Chere s anothe 
r i tool steel 110 pe 


WAY WORK 


NG ENGINEER 


e is been € 
r ( ing 
S s bee F 
S isl Catch the t 
we WOWN SHADED 
—< 
b 
i \ 
{a — 
. 
1] , 
Ss, and weid until it 1s complete, 
elow the corner and weld up ar 
mit it the other corner Wait until tl 
tart at C up to A, from D up to ¢ 
s til you ive oth sides done 
ness in the patch so there will be 
Ve ng you a pertect ol 
| l est rack [ velded ll a r¢ 
( 5 ( top of the ick flue sheet 
2 ¢ ) t e | h pressur¢ le 
»2 
« £9 
A - - 
, , ' 4 
/ 
’ 
( 
Mid , 
b 
4s 
< 70 = 
u I elded it in the follow 
t ) 0 inches in part Che 


. ( vill 1 the 
1 
er e1 
ntil the a4 
5 i CS CRUE ¢ i 
1 1 
rbed t all t I had 1 } 
+} , 1 
| es ( er vith cold i 
+ +1 + +1 
1 iter I ! 
i i e! Since the 
e 4 rine la Vv set | es 
] + 
es S 
¢ ) 11 ST ( 
I 
r S ( 1\ do 
a l r Starte 
\ set ) f r 
1 1004 
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1 xf 
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WELDING CAST IRON BOILER SECTIONS 1 ( 


, 
ites 1S 1 s 
se are S 
F ol ches 
* if 1, T 4 
Wl y two S 
€ a e! ( r S s s 
nt 
Oo t eir shape 
t a g essary 
I cas g S WI S 
ce IT a * Té 7 e Tl + 
| j 
sect ( ) an ell ( S Q 
Ct all Tf y tit re pel ( 
cn L nie eld was t at A 
hat ‘ f . S 
e flat horizontal surface of ( re d ( vs 
¢ 
the section is in posit in the I vx 
, mY mi , / 
side to B. The section welded was the it ol i 
a 
fire and heated to a red 8 3 re als ept a A, 
. ty ~ 
e same heat as at St the oppos / 


) Kz \ 
| ‘ 
| pd \ 
| 
| 

( 
2 J v L a 
— 
é walor sect flg.é £nd {adlator WON 
- 
the f 
1 1 r 
en lett cool slo r 
t ¢ ¢ 4 ( e€ a the ‘ 
\ 
t + } 
¢ as - 8 
T t 
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\ 

~ al 4 - ‘ 

x (1) 
t T T | } { 
S Seve S 
eig u ) 
S S r 
i ¢ I S ( r S 
1 1 
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WELDING A HAY PRESS GEAR 
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ER RODS 


welded without preé 
\B were heated until 


n normal and the 


made and on cool 


} 
' ¢ > ntely 
nd LO uC al isoh « 


on the piece CDI 
he same amount ft 


e arms E and F were 


ends at C were eve 


Vas made On cool 


absolutely true and 


N vhole welding iob | 
s saved in addition 
have cost much more 


lat tory 


i stee or to use 
t 1utomobile H 
| it Ss the vest steel 
erly I 
¢ t arden { 
Arrie vears out 
( D. W. 
ly 1 for 
i ive them 
tor if y are 
1 : col 
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to T ike 
veld YT 
say this 
sO aS to 
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r 
()y 
ese 
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P it 
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é ‘ 
t 
n ¢ 
while 
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‘ f ising Wwe ! | st 
t ld ( ve 
S ¢ O 4 ictical 
4 C 1 dor e rt O! ( il] 

et les are acked a ] 
( t and do 4 with that 
t eid vat n, mak two welds 
i e larg vel FSt, % eat and 
e small weld car e made | 

l ilers and three f the 
( 1 tool put on since, but I find 
s e h na welding 1s uite i 10b. 


hat they want all their 


ey can weld down handed. I wish 


en minutes each day welding 


| that side welding is the easiest to do 


a my plate work sideways in our 
i wn hand welding I cut out old 

irs in about 3 or 4 hours and then it 
irs to make a 


little time 


ind about 3 hours to make second 
s on job; and it is complete when | 
from stay bolts as far as you can 
to hammer them up again Che heat 
Boiler Expert 


Welding Co 


Youngstown 


OPPOSED TO PREHEATING ALUMINUM 


Editor 


I am 


which 


sending you 


welded 





photographs of an aluminum 


The c thirteen 
\ll I do is to take my 


welders would call it 


ase was broken in 


in preheating 


(some warming) 





’ m never stop until finished, 
e crack Keep on your weld to 
é indreds of aluminum crank cases 

in working fast on aluminum 
1 cast iron press, ready to 
é length and 8 inches in width 
¢ i t sene torch to keep it hot 
now in operation. I used 

t ime h rt 
William Hall 

velder thoroughly understands 
expansion the welding of 
t is ite possible to weld a 
the weld hold. In such cases, 


will be found that the 


¢ 1 not necessary 


to heat 





f 1916 and still in use 

On account of size and extent of the break. a 
cription may be of interest to vour readers 
marks show the general course of the break. a t 
feet of welding, varying from 2%” to 314” in thic 
the T 


weiching 


ports mn 


easuring 


that portion 


proper heat 


18 


be a sl 





affected by 
quite a 


, 
ow neat. ( 





“Automobile 


Welding” 


we know 


1S ab 


1f which on this 


the 


subject. 


out 


BIG CYLINDER JOB 


We are 
Welded 


sending 


the 


you a qj 


by Youngstow 


4x5 inches, cross 


section. 


yhotograph 


n Welding 


e Brier Hill Steel Company of this City in 


After 


mat 


the 


ter 
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also there were three bridges in the va 
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point marked W a wedge piece was broken out of flange 
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T isual Way Uviinde iS S¢ Dp l a 
r ilt all around it, wh ook 1 yers 
ers one ho to lay D turns es 
ete the », the furnace eing | each 
rst € vas started M ivy eve the 
as made the lowing 5S \ or Q \bout 
I e t e was ¢ sumed tual we Arter 
it Was take! to r i( I shop oh 
‘ TT counte! VOTE il the fl oe ( he 
s found t e out 1-64 vhich could be at 
vy the wear of the Cyl I Lhe as 
‘mmission two weeks, a new cylinder being ered 
time but not delivered until six weeks later 
bushel charcoal was used in preheating, 500 pounds 
mn 5 rolls ot asbestos paper, 2e tanks acetyle! il 
ks oxygen Youngstown Welding Co 
INTERESTING PIPE JOB 
tor | one ot your recent issues ol oO! sul 
.rs made the complaint, that the welders throu ut t! 
i not publish enough pictures of ther 
that was done in their shops 
re sending you un: er separate cé pict 
yb done in our shop last summé 
at. The pipe is 16” in diameter, 6 e, the 
t is a ninety degree ell. The pipe tl 
f two, forty-five degree ells, and e mo 





legree ells on the ttor We also had the contract for 
1600 teet of straight steel e, eighty, ninety degree ells, 
fo ort ve d e ells ne forty-five degree Y. We 
ad only twent Ss the time that we received the 


iterial ¢ é date of cacti 

\fter rect g the material we saw that we could not com 
plete the jol n time riveting, so we decided that we 
would rivet the longitudinal seams and weld the circumfer- 
ential seams, and we found that the welding was cheaper 
and quicker than rivetins We saved about 2” pipe and also 
the rivets and made a much better job, the pipe being smooth 
inside 

\fter we id so much success welding the straight pipe 
ve decided ( i] e elbows and the picture we are 
sending is of the most crooked one of all. 


ipe of! the ire dge boat out at right 
little 


engineer in 


The discharge came 
boat 
the 
wanted the discharge pipe to onto the 
boat, down to the deck at low the the boat 
We had no trouble to make the pipe to fit the place. You 
will see on close inspection that we riveted the flanges. 

welding a 30” pipe, that has a 
centers and the other end is a 
e on it and a thirty inch open- 
is to be used for vacuum pipe 
absolutely air tight, so 


angles of the hull and projected a out over the 
charge of 


back 


sheer of 


ten teet above he lecl Che 


dredge come 


We are at the present tim 
return bend in it on six foot 
bell shaped with a small flang 
the side 


had to guarantees t to be 
7 


Ing on 
and we 
we decided to weld it 


We 


on this work as our welde1 


are sorry that we are not able to give you the cost 
is continually jumping off the big 
we are satisfied that it is 
1 way of riveting. 
Greenville Boiler & Machine 
FLUE WELDING 

Editor I would like to know the best way of oxy-acetylene 
E. J. Bock. 


ws the methods employed for 


iob to weld some rush i0b. but 


‘ 7 ‘ 
and cheaper thal ti 





better 


Works. 


flues, the distance from the top of flue to the face 


Weld Flue Sheet 
™ 








a“ 














bea Flue 














€ cheet shi 1 be ne as thickness of flue, welding being 
ery carefully done a 1 idized or carbonized weld won't 
last long in locomotive, due to the great amount of vibration. 


ractice to weld one flue on ride 
le of sheet, then 


side of sheet. ther weld the next ne on left sic 
Dp weld one at top, and so Oo! [The reason for this is to distribute 
inthe heat as much as possible over entire sheet, so as to eliminate 
ve the possibility of cracked bridge Editor. 
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A TANK HEAD LARGE CASTING 


sea y 1 Will na a fre en 
enncl - | , | —_— 1 
g gent in to me the other day tor wel 
9 e as tollows Six inches t ist 
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et six inches. C to D four feet wit] 
PF i 
t ( ening right across casting t about 
wit ¢ ird top ot casting is s1x ches wide 
al 
ting about four inches de 
two teet six inches At bott 
to s ipe tal 1104 4 - " 
| veided ertore trom one corner t 
' tron bottom 


| a4 wo > 
es long extending 
j 


it 1 ral ises et ri V 1S the est ] ] 
t ttom, think casting was hollow in cente 
‘ ‘ ‘ e t t t | 1 T 
ice at the depot here. | 4 
\\ t i + " + 9 | 
VU ¢ IU i ( { Ld 
et mre { harcoal and let it | 
ear charcoa again and lia\ 
| + + + 
lt hollow in center suppose | 
Ve br lease eli me Dest way to 
ng at the welding and never had 
. Wes 
\ Ja ; rs r m x -| } - 1 } 
1. ( \m working with an Oxweld 
\ r t estio1 ‘ 1 est 1 \ ¢ - a an mee « 4 
lest \ Jorthe | House at Willmar, and will be 
| ’ ] \ 
‘ o ‘ ; 
Lé \ n give me on any subject. 
) 
¢ \ 4 1 1 : 
\ i is describe 1 
4 
\\ ¢ ess S ut 1! S 
¢ 4 ] fT T } 
( i lim > t 4 i 
, 
t casting < tw ré yrickKS rest 
da t our of] ( 
' 
$ ; j ter A 
t ( é \ spest r 
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THE WELDING 





r 9 tter enetratior 
, f rhe » if tha shied 
‘ { : ' lets 
; pas 1 11 
' L tecte (fu evel) a ( 
1 1 
¢ he photo t 
est etween the whit 
| t \ | All the other 
‘ ‘ the velds, broke betwee 
‘ 1 
‘ 1 tion of this seemir 
Fore ? 
t ¢ 1 1] 
entirel stinapie 
the ¢ P » 4 t t ye ed at 80 amperes broke 
; , ee , ‘ , 1 ' » 2 
; f Pi it ) ile é 1eECE \ er i iV 
i () it ere ’ f rig l materia at 49.650 
' ‘ 1 hens a 
ROT ¢ r \\ ha co 1us1or as to the 


a strong weld 


1 we I r or ! I iteria Evidently nothing is know1 


the strength of the welds in the last two cases 


e type ( ( lered the poorest way to prepare 
ect I veldi I vhy does this type test piece, at 
10 amperes, give 52,800 pounds, breaking in the weld, while 

type B, a better method of preparing, give only 43,830 pounds 
it the ume mperage, also breaking in the weld? Also, 
vl loes the type C piece, at 100 amperes, show greater 
trengetl 57.270 pounds, and the weld was stronger than 
this) than either types A or B at 100 amperes (54,680 and 
10.790 nds espectivel 

t he Id be I ted that the pieces that brok« in the 
‘rriginal material varied in strength from 49,650 to 59.770 


pound test pieces 11 and 4 Why should there be such 


i great difterence 

In type B, pieces 7 and 8, (80 and 90 amperes) give an 
average strength of 54,500 pounds, while pieces 9 and 10 (100 
ind 110 amperes) give an average of 42,300 a difference of 


ro Why did they all break in the welds. 
ype C weld, at 100 amperes, had a greater strength than 
17,270 pounds, because it broke in the original material. Type 


B, at 100 amperes, broke at 40,790, in the weld At 90 am 


peres, the conditior ire reversed, type C breaking at 40,690 
1 type B at 57,440. The latter three all broke in the weld 
it possible that t! difference of 10 amperes caused this: 

Tf ; vhat 3 the ] tiOr 
The only answer I to these questions is that the sound 

= a rs 1 reat! ind that probably t! 
if inal mater l vas t the Same ill the way throt | 

t! gh this last cannot be stated positively Of course 
ler either or both litions, no comparisons of value car 

be drawn. T have examined carefully so many welds, and - 

found s ew anywhi nearfy¥Y sound, that the above ex 
] ift1ior seems to n pertre tly reasonable T believe that, 


niess a mu more t T ign ex imination of welds is made 


that the imperfections may be eliminated, and sound weld 
produced, it is useless to make comparative tests 
Sound welds in be produced, I believe, by the electri 
process I know they can be by the oxy-acetylene, but at ¢ 
tentior s needed to details that are frequently overlooked 
r ti ght to be of no value It is undoubtedly true that y 
the same attention t letails will produce better results i 
' - a 
me + wetitin 
l e critical examinations of welds have not been gen Wi 
erally made in the past, because they have not been deemed , 
necessary: but it is 1 sary now to make such investis 
tions, and the sooner it is done, and the facts determined, 
the better for all of u 


S. W. Miller 


ENGINEER 


PRACTICAL TEST OF CAST STEEL WELDIN( 


\n interesting practical test of cast st 





ently made at the vards of the Chester: 
Chester. Pa Right in the midst 
vhere yiles were being driven night 
¢ ips roke n half thi ugh the 1 1 
was chipped out from both sides and wel 
e elect! arc, and special soft steel we 
tric arc was supplied from a sj 
rnishe automatically controlled « 
the rc was limited, by means of 
» preheating was used 
n andt of the pile cap are s 
| 
ae 
i 
>, 
\ 
_— " 
me hy 
_ \ 
\ \ 
/ 
j 
/ 
; / 
e 








py 


ustration The cap weighed ay 


Is and cost $78.00 when nev Che co1 


welding consumed 12 hours of one welder 


cap was put into service immediat 
ed to the horizontal at an angle from 50 
ing blows from 3000 lb. hammer, fal 
ely 30 feet At the time of this writir 

in continuous service for over two weel 
failure had developed. This remarkable 

strates, that there could have been 


tallization of the metal, either in the ws 


r } r : : 14 . . rs 
é otherwise it could never have s 


vhich it has been subjected to 


DOES STRIKING THE ARC INJURE 
MATERIAL? 


arious times statements have been mad 


hange in the character of iron or steel aft 
is been struck It has been claimed that 
this point the material undergoes a change 


yor quality of metal which is simlar to burt 


is inferior part is supposed to be in the sha 


the apex downward. These statements h 
hy 


eption, been made by men who are ass te 


acetylene industry or by arc weldin 


» manufacture or handle an are welding e: 


1 


designed to automatically control the curr 


1e welding circuit. These statements 
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> tent aete t . 
s | C tely St % Ss { ©. 
, 
S C Ait in¢ in \ re ire 
yr these pie S Ss cases is 
| T ther ses the S si Y 
> { { { Sta im¢ T o 
, , 
» Ma il Was deposit I de 
, 
reiy st i ( i C é 5 
ch t Ar S S S 
R e voltage 4 : 
60 volts I ( . 0 
ests were ( € Ves S 
S | | soburegn 
inyin p tog ns s spec ¢ 
S ected t yullis est Photogra will 
1 , 
t imbe! ( iItimate t S engt unds 
cA 4 ‘ | ¢ 
‘ and een i I € ial 
t roll steel with .1 o 2 1 es es 
( . 2 2 were the ones the S 
d test piece No. 7 1s the one whi was t dis 
Way 
I le thi t ( s t 
ve 
“ 979,200 99,/0 98,400 478,400 419,330 
y 
; 73 Ve GhI 4. 71.82, 79% 7°% 
ensile strength « l tive 
ected and that the e( is 
, 1 
e arc had a lower perce e elong n 
e pieces on wil the a S 
11 1 1 
Snows uite tully that the it 
cK underwent no structural lang Ww 
ts original physical properties Further, that me 
hermal disturbances s¢ up In any way AY yarently 
tements referred to above are n error, as t t 
+} 2 1 - + a} - 
he arc from the arc welding wher 
~ = q 7 
5S 60 to {Fo volts aoes not it al we 1? ure 
e material directly unde ¢ her é 
cone ¢ detorm«e natefria is ent ne 1 
probably without sumecient S \ 
to the users of arc welding 
er interesting investigation whi vas made was 
vhich a solid plate was re-enforced throug t its 
; +] 1 ++ tal } 


the plate ot 
1 , 
| } e¢ 
L iit c¢ } 
est ~ 
, 


S ite vhich was re-enforced was 
steel] hich had an original tensile 
00 Ibs. After the deposit was 


il was machined off, leaving 

tl ness and the original material. 

is described was subjected to a tension 
sile strength of 59,800 Ibs 

iction in area and 14 per cent 

1 in the original stock was 


elongation was appront 


the fact that the tensile 


sed either by the heat of welding or 


OXY-ACETYLENE METHOD OF WELDING STEEL 


No. 0000 double 
\orway iron, 


rods are now 


vhich is also fut 


Vvhicl S Mit 


which coats t 


As soon as bot 


1 
} 


the welding rod 
both ends at 
teel is melted 
wire by means 
building across 


1 | 
application Dy 


of the trolley wit 


et 


the wire { 


gard this as essential 


As soon as 1 


shaped up as 


on the wire, beg! 


and running tl 
1S reached 


length of time 


to fifteen minute 


article in / [? 


WIRE 
eldir f splices in steel trolley wire 1s 
ethod developed on this system is worth 
e detail The successive steps in making 
above. 
ists of a Prest-O-Lite outfit of gauges, 
is. The torch is style H, and the size 
most satisfactory for our 
ved wire e first tried welding rods of 
this le to crystallization. Our welding 
(-inch o1 nch diameter nickel steel, 
ished by the Prest-O-Lite Co. 
etch shows the different stages of a weld 
res to be joined are cut at 
ees and a space of \% inch is left between 


nr 


expansior The flame of the torch, 


—e. N “ 
~ 4 —_——_—_—— 
\ 4 
\ 
\ 
> 





Showing Two Ends 


Prepared for Welding 


gH 0 





t ; 
Weld Half C ted 
x 
I hed Weld 
ses of the galvanized scale 


I ls the wire are at the melting point, 
S troduce great care being taken to keep 
t the e temperature. As the nickel 


mm the rod t is fluxed with the steel trolley 
the flame, starting at the bottom and 


and up. We found that we obtained a better 


the welding steel around on the sides 
e; we also extended the natural top line of 


reinforcement, but we do not re- 


necessary metal has been added, the weld 
led vn to a smooth under-run and 
1s desired Then cold water is poured 


ibout 1 foot on each side of the weld 
eat toward the weld. Finally the weld 
etted until perfectly cold. The average 
re in the air varies from ten 
s, according to accessibility—Extract from 








WELDING 1a 
CONSTRUCTION? 


By M.S. Clark 





” ‘ se : 
‘ nto \ ‘ t ely SA50 
2 +; ‘ture of al , ve e extent the ai 
metal on ¢ side f the mpany making as large 
} le t y Ss i tw eel 1 t! des 
1 into the molt etal i ne acetylene tank, furnis 
4 this simple met] . 4 ( f t Ss quently used In this case tne 
‘ 14 md | P inks ' , , pro 
; rer { an e operator! 1 vlene ror té 
l ( ( espe illy 1 the states ¢ S11¢ t ; pro mate , 
d Calit nia and the wid stment s considerably sn lle 
t Si rhly demonst ted that S ved by reason O the fact t 
econo 1 method ot t icetyle it a cost of approx! te 
t pé it that a welded mat | t il eliminates the transportat 
le ‘ ind s sequent n efill and exchange Whereas, t 
Phe t e process is not limited shed in tanks costs trom 2 
thi ( ra pipe hen hand harges are t t 
| ohter Ve ht | ‘ n the cas¢ 
] need e ! 1 n the tl ties the structiol OF. i loves 
threading, resultit n a large ire offered by the larger manutacturé 
threaded connect lit emploves may either go to the weld 
t ( een in use for mu 1 S11( manutacturers there to learn t 
{ t pipe of 40 per cent less r the services of an expert may be securé 
t than the re sly necessary} for a thread 1 for the purpose of instructing the 
| ‘ ed their elded lines the ground. The welding pipe 
etent operator, the tensile strength of the nlest applications of our process. A man 
s0) ( f the tensile strengtl t nee can become proficient with a few | 
e itse . the section of the weld I ractice. Let me urge any of you w 
er . eased beyond that of the t the process to avail yourselves of tl 
is strength in tl int and the fact that the welded struction which are offered 
presents practically a continuous homogenous struc- iT can be secured from the mills eitl 
ighout it length permits of great flexibility ths or in 40-foot lengths to reduce the ni 
cuon and tive insurance against future leak t welded, thereby affecting a correspon 
veldine costs. The mills will furnish all 
' : ! ‘ n Rees work consats & 8 ny lengths up to 40 feet with beveled end 
é ; unted 1 sn ill acetyi¢ ‘ suttine two leneths of pipe Ww al 
ee we s from calcium carbide at v” groove is formed at the joints, enabl 
" lal pp! f oxygen cylinders. Frot re easily penetrate the entire thickn¢ 
enerato nd trol the xvgen cylinders are led hose 1 Lanitiitate a C niete an 
k ee : t the same time facilitate a complete at 
' vel y blow pipe which the two gases are mixed f th sections, with the filling wire whi 
Ps Ait . roduce the welding flam ; St ere the ends of the pipe are squ 
ll famal iT witl \ re idily ( il ium Cal ide 1S aln¢ ae oe i itted up to within 1, to <a. 
' | 1 — ene . 
| svat? ermetically seal er lepending upon the size of the pipe and 
14 . e Cram Wel procuce 2 ‘ Sections up to 1,000 feet in length are 
oan Bee yb a ee eae the surface of the ground, and when ci 
’ ee nto the trench. It is obviously desirable 
} 1] . T _ »A 
5 we SS capntgsssen lite S nsistent, in order that long sect 
ished to consumers in diierent sized aclaroniet ve — e dt ed in and the number of joints t 
wilitas, eucncnpia aie oo tch reduced to a minimum. At such joi! 
_ wniaten sti neat ee eer tly large to enable the operator to 
4 ’ | é ers, ena is I is - ‘ sites ditch ed - abacres - 
. ™ ™ ¢ lresser COUDPIINESS oO! thre id «¢ n¢ 
t t no particula care need e ta 
sa een 1 st t in the ditch; in fact, the more s 
ics ett for in this way expat 
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€ il¢ t perience is de ns tnat 
¢ reat strength and flex yility OT t Oxy- 
| > weld, no other provisions to tal “are 
id, nc tner pt 10! take Care insion 
ction are necessary 
st and most economical wav ] 
and m C conomical way o i I I the 
~ 7 ca ’ 
itory to welding is on 2 by 4’s or other timber 


of the ditch. The pipe should be place 


" ' . ; ; ' 
the welder who is assisted by two kelpers wor! 
section, 


end of the who turns the pipe with 


y 4 
os OI ytner devices, SO that the operator 1S al- 
g at the top of the pipe, a position in which the 

} . ic ] 

in be accomplished 
iny follow the method above described for all 
pe, some engineers weld the larger s 8, 10 
O-inch pipe when supporte om skids directly 
litcl In this way, two operators « vork o1 
site sides of the pipe, which is turned by the helpers 
idly as the work progresses. As fast as t elded 
pipe ts finished, it is capped at both ends and 
eaks at the desired pressure. After it has been 
is lowered into the ditch and welded to the main 


At such points in the ditch, a well h is dug 


ent size to allow the 


operator to weld entirel 


int, as described above 


‘om the enormous strength a1 efficiency of the 
' ‘ * ‘ 
' compared with the mechanical rms of 
s new process is considerably I Te Ct cal 
and St it h } T +1 
< l I nas ee! ( S nat 
onan 7 4 - 
S Can € a¢ x a 4 St OT rol oo | ) per 
il tne ¢« S oO purc¢ sing connecting ( ssed 
plings, while the economy is considera creater 
son with insulated couplings. On a lin id in 
and mountainous country. the llow cost 
> I t abo at CE S ¢ 1 
] Ve I el 
“ 
Q ch . 
4 
iA ~ 


Seen found thit an average welder car mplete 
to 13 joints per hour in 2-inch pipe, 3 to 4! 
in 4-inch pipe, 3 joints in 6-inch pips [he welding 


on 8-inch pipe takes from 30 to 40 minutes, on 
ipe one hour, and in the case of 16-inch pipe one 


: nd one-half. Where laterals are required, a hole of 


! per size is cut in the main with a cutting pipe 
e lateral is welded into place at any angle desired 
nutacture and installation of special fittings, the 
process is in a class by itself 
er of bends in a welded main is less than in 
ft screw or dresser couplings, inasmuch as the pipe 
it at any point and welded at any desired angle 
bend is necessary, the usual methods can be em 
\ radius bend can be safely made in any section of 
has been welded without any injury ateve! 
velded joirt. Laterals or service lines < r cut 
: main by welding a short nipple thereto he main 
be tapped through the valve installed on the end 


nn! . P rel ] 1 1 ° 
yple, or a welded tee can be inserted in the main. 
' 


right arm of the tee is threaded d afte ¢ 
1 with a cap. A bag hole may be welded up in the 
supporting a four-foot piece of six or eight-incl 
inches over the hole, so that the fla: s carried 
m the operator. The welded line in the y is 
ive of damage, due to electrolysis. It has been 
test that the action is distributed over t tire 
f the welded main rather tl in <¢ I entrat i 
t 












T, 3 . 
tees, crosses, drips, etc., the pro 
ess is 11 to the distribution engineer for, with the 
( I t is a simple mutter, using 
1 lenoth nina 4 - ana nator 3 ] : ees 
lengths of e t construct in the field fittings 
ty I g away with the preliminary 
S eys i g s incident to the securing of 
spec | tti pipe is lost, because all the 


odd lengths of the pi h, under former construction 


€ : ( ( can be utilized for mak- 
Q i us t . t 50 per cent ot the cost of 
inuta ¢ os 
I have 


only a few applications 


s nev idly becoming recognized 
y distr t ve stop to consider that 
the introduction of the s has come within the last 
lecade, it racticabilit nnot be denied. With the in 
creasi ! ent welders and the facilities 
whic ire 1 ed larger manufacturers for the 
icquisitior t S yes, the lack of competent 


operators which has done more to retard its development 


in anythir else is beir rapidly overcome. Few, if any, 


industries ive e! Ss enor! s developments as the oxy 
ylene process, not only in its application to the work 
ic’ rested, but in the manufac 


ture aid fabricatio practically all metal products in steel 


s and : il iron work, shipbuilding, 
railroa fact, there is scarcely any- 
thing used y-acetylene has not played 


SHOULD AN ACETYLENE CYLLINDER 
BE DRAINED OF GAS? 


( 


HOW FAR 
Nyquist 
This ques te isked by the users of dissolved 


tylene { ne of safety, economy, efh 
is particularly important 
has use for 


And sav- 


st at this time inasmuch as the government 
the < nt n be made or saved. 
lues over and above costs. 


Is it safe acetylene from the cylinders when the 


pressure is S it the solvent is withdrawn? 
An acetylene I sents not only a steel drum, a 
cylinder valve lling, but also a definite 
amount of solvent sual etone, required in order that 


a proportionate volume of acetylene may be safely charged 


into the cylinder [This amount of solvent is, of course, 
checked up and the deficiency made up when the cylinders 
ire recharged but as tl rocedure is not automatic the 
human element to n into consideration, regard- 
less of the st ( Fortunately the large com- 
panies who market di lved acetylene have left nothing 

done f tl nd handling of dissolved acety- 
lent but tl ense the user to purposely and 
knowingly di I solvent and thereby estab- 
lish a condit hich may result in danger. 

The ques er course, of interest to 
the user. It self ident that every ounce of solvent 
lost from the « e added to the cost of pro 
duction of dis ed acetylene 

sed ti ( innoyance when the gas 

inufact rs to charge the acetone loss 
directly to the customers. While this practice was discon- 


tinued some years a t uld not be expected that the 
anutacture! t ] take the loss and, of course, the 
ser pays for it \t the present price for acetone 
extra cost is t large cost item Further 
: , . 3 , 
€ cetyiene I I eaper tnar acetone nd 

i re effect f r welding. 
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‘ 9 ) e to serve 
: \ ] remind readers of j 
<. Granjon and Pierre Roser rf 
I nh Mor t 
£ it - » ly tl ‘ a’ 
THE WELDING ENGINEER PL BLISHING CO., ] vritte p to this t ‘ 
608 Dear I Yhicago, Ill nr e f n to meet two such distineu 
‘ , 1 4 
Wa sh 7134 t Ve ‘ 1ld recommen i 
I ce call at 104 Boulevard De Cl 
L. B. Macker President and Ed ‘ 
Subscript payat r e i | tag orae f \ rican and ( nadia ar 
United States, Canada and Mex ne wale aie ¢ S their kind ofter 
Foreign Countries / ek sie ai that the work to be accomplish 
Single copy, domest ; 20 cents el ill be up to a quite proper st 
Single cop foreigr 25 cents 


mmtered as second atter January 20, 1916, at the postoffice Test Department. 


at ( ig I r 3 ] e f M h 3, 1879 NONGESTI SS On Cree, eee responsi 1, 
The Weld & i & ee Ss a me be of the Audit Bureau of Circula DI ise a. S ssue the . i 
| “5 V running e seco! 1 rep rt \ ' 
A iu Hi { ' 


The Welding Engineer in Australia and New Zealand. ; z 
P ce aac r N fore] 1 and \ | 

r Afat r Va iepartme ; ‘1. Mi eneat ‘ 
Mr. R. Hill, Ma ¢ House, Devonport, Auckland, New Zealand, 


SOMBER HOW FAR SHOULD CYLINDER BE DRAINED 





Rule of Thumb Methods Phe icetvlene-acetone flame, whi 


I N ( iT ior | ’ , S11 tl gas from a nearly-empty, acetvle 
W'! DEN . done largely by rule of thumb ‘ F P ; 
met | — f 1 t lv the same appearance as the I 


i Is ( successtul welders are suc : VI 


‘ : ‘ . " , r the vhite fiame cone 1s 1n ict 
ce ite « ecause Of proper training. When 1, | 
Setene - ae , “ 9 4 lue the flame is much lowe! RAMS 
a prope y, the welder guesses its because 
of P| A aes ‘ it the time loss and the consequent 1 ort 
( st wire, Or on account otf a poor ] 
tor: <Ve more than outweighs any saving ot 
é ‘ 1 14 - ¢ r ymplished b the Wp pr > 
ily Nainabdie reason tor tatlure 
mel thee ' ots . 1 1 . t only joes it take a much longer time to 
re ( esearch we have the faster the trad | 
vil ro ¢ ° i ene-acetone tlame vut the flame Ss posit 
“ f ve are at present conducting a seri | 1 
baat ; sit vn to molten steel, a fact easily prove 
oO \\ eX] ese tests to reveal a series of mis 
, . 
‘ mmon to many welders < f acetone occurs when the flow of 
nder is too rapid Che manutacturers t es 


A Letter From “Over There.” me! that only one-seventh the capaci r¢ 


4 ’ a3 1 ther words that not more than 14 rt I 
I 1cle this country will ) F , aod ler nd not 1 , 
| she ‘ ' d S¢ rol i OO-cu.-It. cviinder and ne ¢ t 


r hour from a 300-cu.-ft. cvlinder f more t the 
olumes are required, two or more 
y rar? ' : é nnected up by special connections 
ever, mean that large manifolds and pip né 


ne at \ inten ' _ sth as that would lead to the storing ! 


' ul 11S inadians, Aus , i 
—, ' 1] : antities of free acetylene under high press 
ralia ! Allies, w re re ed to serve in France é, : 
e! ardous experiment and may prove dis 
the Arr . Av 
. ‘ . es 1 1 1 ‘ 
’ , tone is also withdrawn rapidly from the cylind: f ¢ 


ised when the cylinder pressure is low. One mar i 
, ’ states that excessive acetone loss takes place whe the 
. ely assistance they ma , , , 

sure is about or below ten lbs. and adv 


should be withdrawn when the pressure has 


' 

a a 3 : ge a Sees hin Rica | 
i \ ico ¢ t € 1 when the — . : 

w level He also states that the volume of gas the | 

7 


I 
re taving , ry no thr rh Pari hi hall } 
at * ~ mil al » y Stiidl wu ] 
iv ( cc i 7: uf we lall ) } } 
, ' 1 tomer pays tor 1s over and above the amé 
) 1 to } them with correspondence, with parcels. , ‘ 
1 , , , ; cylinder at that pressure 
vith suck thie 11! ulties as they may find themselves 
\\ } ‘ At present the demand tor dissolved cetvler eC € 
We pr S¢ t mite ‘ enc to he their triends } 5 t iemanid | 1 \ la \ 
1 
‘ cH—Nnnp Owine t¢ the - ' f cetone it may } 
ind devoted rres tc her nd to smoothe. bv al! \ Ywing to the shortage of acetone, i ay be 
means the r are f their present exile The can. there necessary Oo penalize the waste of IS Valula até 
T 1 
tore ippl t Sil lmstances We shall put ut it wasting f the solvent s neither i 1 
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New neck cast on to large roll made with the aid of Thermit and 
having the pods cast in at the same time. 








large bevel gear on which two new teeth and crack have been 








our Thermit welds on locomotive frame on the Missouri Pacific 
Railroad, made without removing the frame from place. 

















New crank pin welded im hy the Thermit Proceas. 





SPUCEUEEUDCUUEECOCEEEEEEACEEEACOCCCOEEECE ECE 


Thermit Does the 
Heavy Welding 
and Does It Right 


The Thermit Welding Process is 
the only one that is best adapted to 
repairing of heavy sections (see il- 
lustrations). 








Thermit will repair such sections 
quickly and economically. Many 
serious delays have been avoided 
from the use of Thermit: Welding 
and saved thousands of dollars in 
time and expense. 


If you have a breakdown 


wire or telephone our nearest office 
and we will proceed at once for 
arranging the shipment of materials 
and send an expert to supervise the 
repair. 


We have an eighty-page pamphlet 
devoted exclusively to this class of 
work, which is known as pamphlet 
No. 1779, and tells how the work is 
executed and how you can do the 
work yourselves. 


Metal & Thermit Corp. 


Equitable Bldg., 120 Broadway 
New York 


329 Folsom Street, San Francisco 7300 South Chicago Avenue, Chicage 
103 Richmond Street, W., Toronto, Ont. 


SOCUCCEULEUEEROEREREEEEOCECOQEGEEEECCGREGEECCUUCEOUERGRURECUGUCODGROSREOUREEODONTONCO EE, 





MITT CCC CCC CCCCUECUCULCC CULL LL 





THE WELDING ENGINEER 





APPLICATIONS OF ELECTRIC WELDING TO RAIL- _ these building-up operations are done with a 5/32 Le 











ROAD SHOPS* electrode The use of smaller electrodes is not econom 
ere € a great nut t tance here electric ar owing to the slow progress of the operatior The 
t act ] electrodes is inadvisable on account é cult 
a e's eo" is oles y' +k 
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é d greatest opportunities for ntrolling the metal. Metallic electrodes should- 

the t [ t ed to a | extent t irbon electrodes for welding 

ma | ] , t eve! steel t llowing reasons (1 Steel castings welde 
cast 1 t t ‘ it several t \ d have to be annealed, which entails 
Vhere I 1 me tl i l 2 The etal can be eposit 
metal ] t ipidl Mos Ss req ired ore ac rate | 
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'  ANDASSOCIATED COMPANIES 


_ ELECTROLYTIC OXYGEN and 
_ HYDROGEN-~ 22 Y/2 To Pure 


Service /rom The fol lowing 


BURDETT PLANTS 





Seattle, Wash. Detroit, Michigan 
Los Angeles, Cal. Logansport, Ind. 
Salt Lake City, Utah Chattanooga, Tenn. 
Denver, Colorado Cincinnati, Ohio 
Oklahoma City, Oklahoma Pittsburgh, Pa. 
Fort Worth, Texas Chester, Pa. 

| St. Louis, Mo. Norristown, Pa. 


Cleveland, Ohio 
Chicago, Illinois 
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INSTRUCTING WELDERS 


World-Wide Application, an Institution Has B 
deposite Established. 


By Henry Cave 
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| Canada Carbide Sales Company 


30 Church Street, NEW YORK CITY 























WORKS SIZE PKGS 
er Sales Agents of pe cere 
Shawinigan . an 
Falls, Que. 1,000 Ib. 25- 
j Ib.drums; 
Merritton, 
Ont 10 Ib., 5 Ib., 
. ‘6 9? . 
More gas per pound 2 Ib., 1b. tins 
DISTRIBUTING STATIONS DISTRIBUTING STATIONS 
Al ABAMA ee en OHIO ; a 
( ALIFORNIA : : ‘ a > \ddress Detroit 25 
igeles—52nd St. an Santa Fe Ave oe v 
rancisco—731 Market St ’ . PENNSYLVANIA 
IND ANA se sii , Manuf’d in all Rarnes inn St. and Maple Ave 
re Haute—15 N Eighth 7 hnstowr 34 linton St 
“ WA oxville standard sizes “Attsburei Farmers Bank Bidg 
venterville tts le entre id Market Sts 
. OT Penn AV 
LOUISIANA ; ilk Barre ? 
2ans Camp and ‘¢ mime Sts SL AND 
MARYL. AND RHODE I oe — 
17 So- Hanover St os s 
MASSACHUSETTS TENNESSEE 
boost Oliver St A\ 
S gfie id—5 0 Taylor St rE XAS 
MICHIGAN fills Bla 
Detroit—343 Bellevue Ave i and Jones Sts 
MINNESOTA I | Fort Worth 
Duluth—Thir Ave. E. and Michigan St { rAH 
MISSOU _ T e ( 1 W. 2nd So Ss 
posite Post Office CANADIAN VI ore 7 — 
N Y 
ae — See Ne York CARBIDE ecsinethanits 
aterson—61-63 W a shir ngt St VIRG INIA 7 ~ Main St 
: NEW OEE san =neca and Hamburg Sts WEST VIRGINIA y 
Ma one— 34 W. Main St o-206 Railroad Ave. 
idlet« Ww n—2 Ww M iin S Vi ginia St. 
ew Tork—-80 ‘Chur. h St s Sy ird “Ave 
¢ cna 8 Grand St 
umansburg— Mair For special information address cor- 
rtown—1l12 Franklin St respondence to New York City. 











Swift Oxygen 


For Welding and Cutting 


| Unsurpassed for Quality 

| Pure Oxygen Electrolytically Made under the 
| direct supervision of our Chemical Laboratory. It 
| is carefully controlled by chemical analysis, thus 


insuring the highest obtainable purity. 


We carry a large stock on hand so can fill 
orders immediately. 





Swift & Company 


Oxygen Department Union Stock Yards, Chicago, III. 


VRS Gr S28 > ee ee 
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WELDING TRACK BOLTS IN RECONSTRUCTION 
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ARMY SCHOOL AT PEORIA 
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| WOULD IT INTEREST YOU 
| 
ia TO HAVE A FLUX 
THAT LEAVES THE METAL SOFT? 


FREE SAMPLE OF FLUX] 








QUALITY 


PRICE 
HIGH WELD A= CAST RIGHT 


OXY-ACETYLENE WELDING 


“WELD-A-CAST” Flux No. 1 fo 
Welding Cast Iron. 


“WELD-A-CAST” Flux No. 3 fo 
; Br ronze, ‘High 


n holes and blow holes, 
Bite eh hid ye oft. 


MANUFACTURED ONLY BY 


Cortland Welding Compound Co. “"y'y"” 




















“Weld-a-cast”” No. 1, for Cast Iron, is without an equal 
| OWing to its efficient working qualities. It adheres readily 
| to the hot welding rod, which picks up just enough 


ind none 1s wasted; it does not blow away, but melts at once. causing the 





metal to flow quickly: it eliminates pin holes and leaves the metal SOFT. 
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Welders Attention! 








Burning Up Are You? 
And Your Torch Backfiring 


Every Two Minutes. 


Heavy Jobs A 





Send For A MECO, Work in 


Comfort and Continuously 





Modern Engineering Co. 


General Office and Factory 


23rd and Walnut Sts., ST. LOUIS, U. S. A. 











poy, 
uy bec) 
(7 A . ey 
© Anti-Borax \; 
W WELDING 7 
Q). FLUX 
Ozee 
SaaS 


Anti-Borax 
Welding Fluxes 


Our Brazing and Welding 
Fluxes for Cast Iron, Brass. 
Aluminum and other metals 


are superior to any other. 
We guarantee them to give 
perfect satistaction. 


For sale by all jobbers or by 


Anti-Borax Compound Co. 


Fort Wayne, Indiana 























Hold on! What were you doing just then?  Stor- 
ing away that interesting bit of welding experience, 
or a photograph, perhaps? Don't do it? Give it to 
us We want to show it to 4,099 other readers of 
The Welding Engineer (you're the forty-one hun- 
lredth) If there are objectionable features to it, 
just leave it to the Editor (he studied surgery), cut- 
ting oft and adding to is his hobby. 


\nother thing, when you work out a successful solu- 
tion to a welding problem write us about it. Gram- 
mar and composition don't count— it’s ideas we want. 
If a sketch would illustrate your job in good shape, 
just make a rough pencil sketch; our draughtsman 
will do the rest 


If the welding industry is to grow, you welders must 
pass along your experiences We pay for them. 


THE WELDING ENGINEER 
608 S. DEARBORN ST.., CHICAGO 

















ST. EFRICIENCY 
The Oxy-Thermalene Method 


of Welding, Cutting, Brazing, Etc. 





Acetylene Oil Gas Producer in the world 
ger First class references 
Thermalene gas in conjunct 
J produces the ideal flame for 
. a There is no loss of ti 





2 “< * =f age of gas The Producer wor 
ul 4 when you work. Wher 


) ducer ceases instantly} 
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THE 

THERMALEN 
COMPANY 

Chicago Heights, 
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a @ 
Welders’ Goggle No. 3 
elders’ Goggle No. 
Reduce 
Cutting and Welding Cost 
—-~ 
Ox vel ] el squ ire 
SD tis prac 
at vou will get from 
the new ‘1.0.C. Type 
41-1000 Unit Generators per 24 
1000 atl peres 
l} Mounted with Gray, Gree \mber, Smoked, Blue 
i] snot anotne enerator or Clear White Glass Per pair, $1.50 
i} ee di i tlic Mounted with Nevermelt Glass Per pair, 2.00 
i Hess 
H 
i - Welders’ Goggle N 
elders Goggle No. 5 
s are I é purit a 
: ; | ; y efi C1€ a ae 
( ercially 
1es Write lor the 
' 0) RB llet NX »() 
: 
INTERNATIONAL OXYGEN COMPANY 
115 Broadway New York ee 
' ’ ; The above cut represents our No. 5 Goggle, Leathe: 
' London: Arthur Lyon & Wrench, Ltd., Caxton House, S. W. \ Jy ith | eee : Mounted ‘with Derk Gres 
poc Ww collapsible cups Oo ec F sTay 
= _ Green glass, Light for Cutting, Medium dark for Weld 





ing and Extr a Dark for he: v wi rk, also furnished 


with Blue, Amber or Clear White glass 

us e Press! Per pair $1.25 
) | | eNusteek AUTOMOBILE WELDING as $12.00 
. With the OXY-ACETYLENE FLAME By M. Keith Dunhaw ; 
d | 167 Pages Price $1.00 Fully Illustrated Albex Bifocals 


This is the only complete book on the “Why” and “How” of Welding 


Explains in a simple manner apparatus to be used, its care, and how to con- 
struct scessary shop equipment Proceeds then to the actual welding of all 
automobile parts, in a manner understandable by everyone. 

ves principles never to be forgotten Aluminum, cast iron, steel, copper, 
ss, bronze and malleable iron are fully treated, as well as a clear explana 

m of the proper manner to burn the carbon out of the combustion head. 

Automobile Owners, Garage and Service Stations, Blacksmiths and Machine 








8, as well as industries using the oxy-acetylene flame, will find this book 
the utmost value, since the perplexing problems arising when metal is heated 
at g I t are fully explained and the proper methods to overcome them 

CONTENTS 

CHAPTER I.—APPARATUS 

KNOWLEDGE. 
Xyge ipply—Care of Oxyge 
r Acetylene Ger era yt 4 "are 
r Re gulators— are 
gulator Creeping Regulators 
1uges—Care of We g 





) lding — Torch CHAPTER V.—STEEL 
Heat—Hose and Goggles ‘elding © Knowleige—What the 
APTER II.—SHOP EQUIPMENT Fla 

AND INITIAL PROCEDURE R 





Does to Steel—The Welding 


simple Welding—P sition of White-Smoked 




















Preh eatir g Agenciese—Welding Ta a oe Reinfor ing the w sy Frame 
f i utfit— elding—Lengtheni th hassis— , ’ 
g the We Mig on aie ust- Tube ‘Housing W me ‘Parts Gear Solid white metal frames, easy cable temples, leath 
ent of Flame—Principle of Weld Welding — C Hardening ~ Light er sides and adjustable bridges 
g—Genera Welding Knowledge Metal Welding—Gasolir _ Ta K 3 ‘ ‘ 
elding Rods and Fluxes—Choice of Welding Adja ania cag ——. onalt Upper part, clear glass; lower part, gray green 
xpansion and Contractio Welding—Construction of Parts. | bites utes Bae snlbdena 
HAPTER III CAST TRO CHAPTER VI MALLEABLE IRON, allauer glass or Vv id 
: —CAS tON COPPER, BRASS, BRONZE 
Simple Welding—How to Hold t How to Detect Malleable Iron— Per palr $ 1.50 
>—Hard Cast Iron Pi Holes Brazing Malleable Iron—Rear Hous 
and Blow Holes—Lug on ( i a Reinf Brazing Per dozen 15.00 
Wa er er _Welding— Tube to Up Wor Supplied with a strong steel case. 
sion ae ea Lae ishing a Parts—C Bronze 
| Irs plinders—Cylinier  Siiver Solder er pair 1.50 
| is—F ly. Wheels—Pistons—(rarh CHAPTER. Vii.—CARBON BURN : $ 
i ses Babbitted Bearings Valve ING AND OTHER USES OF OXY- 
' tes—K reserving Threads—-Cone‘u GEN AND ACETYLENE 
- | rrinie acura husig W ADAMS 
: ( rV.—-ALUMINUM. Method of Operatior Lead Bu rning— ILLIAM we 
se of ' < e i Iderir ‘ase rdeni Heati , 
Syst “y = oe : vines sso iis Ha ibis ° Manufacturer, Importer and Wholesale Dealer in 
on CHAPTER VIII.—HOW TO FIGURE Welding Goggles and Protection Glasses 





COST OF WELDING 





Crank Case— Welding tl 
Taking Out the Motor—Br 


; Ox yee n Consumptior Dissolved 332 BOYLSTON STREET 
the ote of pe a Cold 


Case Welding C Test Acetylene Generator BOSTON - - -~ MASS.,U.S. A. 


Test—Acetylene G 
Ww e for Catalogue Samples Submitted 
scutomddcr rt, THE WELDING ENGINEER hi enna Seine 








nsumption—Cost Card—Conclusior 
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IL LI 


OXY-AGETYLENE 
APPARATUS 


ELDER 


MANUFACTURERS 


of 





Velding and Cutting Apparatus, Acetylene 
Generators, Lead Burning, Platinum Melt- 
ing and Carbon Cleaning Outfits. 

Gas and Oil Preheating Torches and Weld- 
ng Fluxes, Rods, etc. 


W rite for Catalog 


Henderson-Willis Welding & 
Cutting Co. 


2305-7-9 N. iith St. 
St. Louis, Mo. 








Welding | and Cutting 
Apparatus 


Acetylene Generators 


MESSER MFG. CO. 


117-119-121 N. Seventh St, PHILADELPHIA, PA. 








| Soft Cast Iron Welding Rods 


PROMPT SHIPMENT 


l other kinds of rods, wires and 


tluxes, all of best quality 





PRICES CHEERFULLY QUOTED 





sierman-Everett Foundry Co. 


Irvington, New Jersey 








Welding Goggles 





510—All Fibre hinged center adjustable head 
Essentialite lenses, the lense that protects your 

eves Pri pe | $3.00 
Some wit named green lenses eee . 2.50 





No. 200—Ventilated cups, edged, leather nose 











ridge; large oval lenses; head band; color of lenses 
smoked green or blue. Price per pair $1.50 
No. 514—D Letorbe ventilated aluminum Gog 
gles; contains 15 sq nches of air space in cup; 
suund in leather; adjustable nose bridge and head 
and, fitted witl smoked green Ienses. Price per 
pail $2.00 
No. 284—lLarge rou ( ups; all aluminum 
ter re r lenses; smoked green, 
hee: $1.50 
No. 515—An all aluminut igole properly ven- 
tilated; fitted with amoked green, 4 Price per 
uit $1.00 
Same with clear cover glass over lenses. Price per 
it $1.25 


Che abov goggles are sol ill dealers, or direct 


Manufactured by 


CESCO *™ chicaco, i 
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TO WELDERS 


We would like to convince 
you of the superiority of 


eS ' 
6300° 


Oxy-Acetylene Welding and Cutting Equipment 


As specialists in the art of welding 
we are always at your service 


THE EVLETH-LINDSAY CO. 
693 Raymond Ave. St. Paul, Minn. 














Protect _— Eye 


for full descriptio 
and price, 


Write 





Manufactured and Sold by 


? The Ideal Face Shield Co. 


468 N. Garfield Ave., Columbus, 0 


The Ideal Face Shield 


For Electric Welders, Cutters, 
tc 




















The Latest Book on Welding 


Oxy-Acetylene 
Welding and Cutting 


By P. F. WILLIS 


Written by one of the oldest and 


182 Pages Fully Illustrated 
Price, Postpaid, 50 Cents 


Sonrenrs t progressive authorities on 

clot - the subject of welding. An up 

We See tatabicas to-the-minute text book written 

( « 4, Apparatus a for the purpose of giving the 
: . Chay Pree velder the greatest amount of 
ng for We Chapter nformation fe - te le ast bee rssible 

We f Din nt Met ee The first 1.00 cornea 
at Mtoe Pine ‘ W I sold at 50 ¢ ie after 
r 8, We x f ur which the price will be advanced 

I 3 00 


P. F. WILLIS, 2305 N. Eleventh St., St. Louis, Mo. 


—- —— 








AMERICAN TORCHES 


Set the Standard in 


OXY-ACETYLENE 
pepe and Prenspane Apparaion 


Model O hg Out tft is des ed for heavy 
Stant service thé 18 cksn mith and boiler sho} D> 
4 ector type torch recognized as the most efficient and 
thes fa truction cannot be made to backfire Large we 
ling outfit a 


it of the range of the ordinary welding t are suc 
lished with the AMERICAN positively non-backfir 


Write for descriptive booklet 


AMERICAN WELDING CO., Inc. 


2724 Michigan Ave. CHICAGO, ILLINOIS 


a | 























Superior Oxy-Acetylene Machine Co. 


vel 


Hamilton, Ohio 








For All Welding Purposes 


CARBON ELECTRODES 
CARBON RODS and PLATES 
CARBON PASTE and 
CARBON SPECIALTIES kinos' 


























Backed by over a quarter of a century's 
EF \ manufacture by carbon specialists 
Write for catalog and monthly price lists National Carbon Company, Inc. 
, will ree CLEVELAND OHIO 
| 
Oxy Welding “My - Al P FI | 
Acetylene gy Apparatus orey umimum ux | 


Cutting and 2 oe va. 
Parts and Supplies 


UNITED STATES WELDING CO., Minneapolis, Minn. 











Bermo Welding Plants 


OXY-ACETYLENE 


13 years successful record 
Guaranteed Write for Catalog and Easy Terms 
$25 to $250 


Bermo Supply Co., Omaha, Neb. 








be + 


A product of merit for the 
adroit welder 


+t + 


Morey Flux and Chemical Company 
Parkesburg, Chester County, Penn., U.S.A. 
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WELDED TRIPLE 
FRACTURE IN 












Our Nation Needs Locomotives as 


Much as Shrapnel 


[he rail transportation system ol this country 1s so vast in its proportions, that in 
normal times there are from four to five thousand locomotives—or practically 15% 
in the repair shops. It is estimated that if this percentage could be reduced to 10, 
over three thousand locomotives would be made available. How vastly impor- 
tant then is the repair problem. Today every industry is taxed to its capacity, 
and repair parts cannot always be obtained promptly. The importance of The 
Westinghouse Arc Welding Outfit as a means of making lasting repairs 
quickly and economically, cannot be overestimated It is a simple and 
reliable way of making hundreds of miscellaneous repairs. The West- 
inghouse Arc Welding Set is a conserver of both time and material. 





Westinghouse Electric & Manufacturing Co. 


East Pittsburgh, Pa 

















The Story of 
A Well Built Acetylene Cylinder 








Forming the Shell 











\tter the various drawings the Shell is now ready to be closed 
in on the top or head end. This open end is heated to the proper 
temperature and pressed over until the end is completely closed 
the heat being such that the metal is welded during the pressing 


operation 


This method required several years. experimenting before suc 
cess was finally attained, and it is due to this operation that w 
are able to give to the welding industry the on'y Seamless, One 
Piece, Acetylene Cylinder made. The foot ring and ring fo1 pro 


tecting cap are then welded in plac e by the Oxy-at etylene process 


ercial Acetylene is the PUREST that 
manufactured, and is furnished in 
portable cylinders of £25. 225 and 275 cu. ft 
capacities for welding and cutting under our 


free loan plan -_NO DEPOSIT RI Ol IRED 


Write us about your acetylene supp! 





Commercial Acetylene Welding Co. 


MAIN OFFICE: 80 Broadway, New York City 
3950 Wabash Ave, Chicago 


Atlanta, Ga. Aurora, Ill. Boston, Mass Bound Brook, N. J East Deerfield, Mass 
Toronto, Ont. San Francisco, Cal. Moberly, Mo. W. Berkeley, Cal. 

















